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9/ 30/ 91
REG ONAL ADM NI STRATOR

#SLD
SI TE LOCATI ON AND DESCRI PTI ON

1.1 LOCATION

THE MAXEY FLATS DI SPCSAL SI TE (MFDS) |'S LOCATED ON COUNTY ROAD 1895, APPROXI MATELY 10 M LES
NORTHVEST OF THE O TY OF MOREHEAD, KENTUCKY AND APPROXI MATELY 17 M LES SOUTH OF FLEM NGSBURG | N
EASTERN FLEM NG COUNTY. FI GURES 1 AND 2 | LLUSTRATE THE SI TE LOCATI ON AND SI TE VI CI NI TY. THE MFDS
| TSELF OOCUPI ES 280 ACRES OF LAND. APPROXI MATELY 4.8 M LLI ON CUBI C FEET OF LOW LEVEL

RADI QACTI VE WASTE | S BURI ED | N AN APPROXI MATE 45- ACRE AREA, DES| GNATED AS THE RESTRI CTED AREA
APPROX| MATELY 27 ACRES W TH N THE RESTRI CTED AREA HAVE BEEN USED FOR THE CONSTRUCTI ON COF 52

DI SPOSAL TRENCHES. THE RESTRI CTED AREA ALSO CONTAI NS STORAGE AND WAREHOUSE BUI LDI NGS, LI QUID
STORAGE TANK BUI LDI NGS, GRAVEL DRI VEWAYS AND A PARKI NG AREA. FI GURE 3 DEPI CTS THE TRENCHES,
TRENCH SUMPS, AND STRUCTURES W THI N THE RESTRI CTED AREA AS WELL AS THE EXTENT OF A

POLYVI NYLCHLORI DE (PVC) COVER OVER THE 27- ACRE TRENCH Di SPCSAL AREA (1).

(1) THE PVC COVER OVER THE TRENCH DI SPOSAL AREA CURRENTLY COVERS THE
ACCESS ROAD BETWEEN THE TRENCHES; THUS, FIGQURE 3 IS SLI GHTLY QUTDATED
AND DOES NOT REFLECT ALL OF THE ARES CURRENTLY COVERED BY THE PVC LI NER

1.2 DEMOGRAPH CS

APPROXI MATELY 57 RESI DENTI AL STRUCTURES EXI ST WTHIN A 1.0 M LE RADIUS OF THE MFDS, HOUSI NG
APPROXI MATELY 152 PERSONS. | N AN AREA BETWEEN 1.0 AND 2.5 M LES FROM THE MFDS, 192 RESI DENTI AL
STRUCTURES HOUSE APPROXI MATELY 511 PERSONS. THEREFCRE, AN ESTI MATED TOTAL OF 663 PERSONS LI VE
WTHN 2.5 MLES OF THE MFDS (TH S 2.5 M LE RADI US | S HEREAFTER REFERRED TO AS THE STUDY AREA).
OF THE ESTI MATED 663 PERSONS, AN ESTI MATED 148 (22.3 PERCENT) ARE WOMEN OF CHI LDBEARI NG AGE (15
TO 44 YEARS OLD) AND AN ESTI MATED 148 (22.3 PERCENT) ARE CHI LDREN (UNDER THE AGE CF 14).

WTH N A ONE- HALF M LE RADI US OF THE MFDS, THERE EXI ST APPROXI MATELY 11 RESI DENCES. THE ACTUAL
POPULATION OF TH S AREA | S 25 PECPLE, 14 MALE AND 11 FEMALE. OF THE ELEVEN FEMALES, SEVEN ARE
OF CHI LDBEARI NG ACE. ONLY TWO CHI LDREN ARE PRESENT | N THE POPULATI ON.

THE MFDS STUDY AREA POPULATI ON REPRESENTS APPROXI MATELY 5.3 PERCENT OF THE TOTAL FLEM NG COUNTY
POPULATI ON. THE PRQIECTED POPULATION OF THE 2.5 M LE RADI US STUDY AREA WLL | NCREASE FROM 663
PERSONS I'N 1985 TO A PROJIECTED POPULATI ON CF 767 | N 2020, AN | NCREASE OF APPROXI MATELY 15
PERCENT. ADDI TI ONALLY, A PRQJECTED PCPULATI ON OF 171 WOVEN OF CHI LDBEARI NG AGE AND 171 CHI LDREN
WLL RESIDE I N THE STUDY AREA SURRCUNDI NG THE MFDS BY THE YEAR 2020.

1.3 TOPOGRAPHY

THE MFDS | S LOCATED I N THE KNCBS PHYSI OGRAPHI C REG ON OF KENTUCKY, AN AREA CHARACTERI ZED BY
RELATI VELY FLAT- TOPPED RI DGES ( FLATS) AND HI LLS (KNOBS). THE MFDS IS LOCATED ON A SPUR OF MAXEY
FLATS, ONE OF THE LARGER FLAT- TOPPED RIDGES IN THE REG ON. THE SI TE IS BOUNDED BY STEEP SLOPES
TO THE WEST, EAST, AND SQUTH AND | S APPROXI MATELY 350 FEET ABOVE THE ADJACENT VALLEY BOTTOVS.

1.4 LAND USE
THE LAND SURROUNDI NG THE MFDS | S PRI MARI LY M XED WOODLANDS AND OPEN FARMLAND. A NUMBER CF

RESI DENCES, FARVS5, AND SOVE SVALL COMMERCI AL ESTABLI SHVENTS ARE LOCATED ON ROADWAYS NEAR THE
SI TE.



THE TWO NEAREST MUNI Cl PALI TIES, THE C TI ES OF MOREHEAD ( APPROXI MATELY 10 M LES SOUTHEAST OF THE
MFDS) AND FLEM NGSBURG, KENTUCKY ( APPROXI MATELY 17 M LES NORTHWEST OF THE MFDS) HAVE POPULATI ONS
OF 7,196 AND 2,721, RESPECTIVELY. THE CLOSEST MAJOR CI TI ES ARE LEXI NGTON TO THE WEST, AND

HUNTI NGTON, WEST VIRG NI A, TO THE EAST, BOTH ABOQUT 65 M LES FROM THE MFDS.

TRANSPORTATI ON I N THE | MVEDI ATE VICNITY OF THE SITE IS BASED ON A NETWORK OF SECONDARY
ROADWAYS, THE ROUTES OF WHI CH ARE DI CTATED BY THE LOCAL TOPOGRAPHY OF RELATI VELY LEVEL STREAM
VALLEYS AND STEEP PLATEAU SLOPES.

THE REG ON AROUND THE SITE IS RURAL | N CHARACTER, PRI MARILY DUE TO TOPOGRAPHI C RESTRI CTI ONS THAT
LIMT ACCESS TO THE AREA AND THE SHORTAGE CF LAND AVAI LABLE FOR DEVELCPMENT. I N THE | MVEDI ATE
VICNTY OF THE MFDS, WTH N ONE- HALF M LE, APPROXI MATELY ONE DQZEN HOVES ARE LOCATED ALONG THE
UNPAVED ROADS AT THE BASE OF THE SITE IN DRI P SPRI NGS HOLLOW AND ALONG ROCK LI CK CREEK, AND ON
TOP OF THE PLATEAU ALONG MAXEY FLATS ROAD. THE SLOPES IN THE VI NI TY OF THE MFDS ARE COVERED
MOSTLY WTH M XED EVERGREEN AND DECI DUCUS FOREST LAND. WOODED AREAS IN THE REG ON PROVI DE A
SUPPLY OF HARDWOCD TI MBER FOR THE LOCAL SAWM LLS AND LOGGE NG | NDUSTRY.

FOUR SVALL FAM LY FARVS ARE LOCATED WTHI N A ONE- HALF M LE RADIUS OF THE SITE. THESE FARVB
RAI SE BEEF CATTLE, SWNE, GOATS, AND SHEEP FCR MEAT AND SALE; POULTRY FCR EGGS; TOBACCO FOR
SALE; AND HAY AND SI LAGE AS FOOD FOR THEI R LI VESTOCK. | N ADDI TION TO THE FARMS, MOST OF THE
LOCAL RESI DENCES HAVE SVALL VECGETABLE GARDENS FOR THEI R PRI VATE USE. TABLE 1 SUWRRI ZES THE
LAND USE WTH N A 2.5 M LE RADI US OF THE MFDS.

THE MAXEY FLATS REG ON HAS A PUBLI C WATER SUPPLY SYSTEM THAT | S OPERATED BY THE FLEM NG COUNTY
WATER ASSOCI ATI ON.  ESSENTI ALLY ALL RESI DENTS | N THE AREA ARE SERVED BY THI S WATER SYSTEM MJCH
OF WHI CH WAS | NSTALLED I N 1985. THE EXTENT OF THE WATER SUPPLY SYSTEM I S | LLUSTRATED | N FI GURE
4.

THERE ARE NO LARCE- SCALE COMVERCI AL AND | NDUSTRI AL DEVELCPMENTS, OR HI GHER DENSI TY RESI DENTI AL
DEVELOPMENTS IN THE AREA WTHIN 2.5 MLES CF THE SITE. | N SUWARY, THE AREA SURROUNDI NG THE
MFDS | S BEST CHARACTERI ZED AS A RURAL, UNDEVELCPED AREA DI STI NGU SHED BY LOW DENSI TY HOUSI NG AND
RUGCED TOPOGRAPHY.

THE LI M TED EMPLOYMENT BASE OF THE AREA, ALONG WTH THE LI M TED ROADWAY AND UTI LI TI ES ACCESS,
MAKES LARCE- SCALE ECONOM C EXPANSION IN THI' S REG ON UNLI KELY. FUTURE LAND USE CAN BE EXPECTED
TO FOLLOW THE SAME H STORI CAL PATTERNS FOR THE AREA: SMALL FAM LY FARMS5, CRCOP RAI SING LOGE NG
ACTI VI TIES AND MODERATE GROMH | N PCPULATI ON.

1.5 NATURAL RESQURCES
1.5.1 SURFACE WATER

H LLSLOPE RUNCFF AT THE MFDS TYPI CALLY TRAVELS | N NARROW HI GH GRADI ENT, STEEP WALLED CHANNELS.
THESE DRAI NAGE CHANNELS CONNECT TO THE PERENNI AL STREAMS THAT FLOW ALONG THE BASE OF THE PLATEAU
AT THE PERI PHERY OF THE MFDS AREA. THESE STREAMS, DRI P SPRINGS, NO NAME, AND ROCK LI CK CREEKS,
FLOW THROUGH RELATI VELY LEVEL VALLEYS BORDERED BY STEEP HI LLSLOPES. DRI P SPRINGS CREEK, LOCATED
ON THE WEST SIDE OF THE SI TE, AND NO NAME CREEK, LOCATED ON THE EAST SIDE OF THE SI TE, FLOW I NTO
ROCK LI CK CREEK TO THE SOUTHWEST OF THE SI TE. ROCK LI CK CREEK FLOAS | NTO FOX CREEK APPROXI MATELY
TWO M LES SOUTHVWEST OF THE MFDS. FOX CREEK FLOAS | NTO THE LI CKI NG RI VER, APPROXI MATELY 6.5

M LES WEST OF THE MFDS, WHI CH I N TURN EMPTIES | NTO THE OH O R VER NEAR CI NCI NNATI, COHI G,

APPROXI MATELY 100 M LES FROM THE MFDS.



THE PERENNI AL STREAMS AT THE BASE OF THE PLATEAU ARE USED AS FRESHWATER SUPPLI ES FOR LI VESTCOCK
RAI'SED IN THE VALLEYS. FOX CREEK IS ALSO USED FOR LI GHT RECREATI ONAL FI SH NG  THE LI CKI NG

R VER IS USED BOTH FOR RECREATI ONAL PURPCSES AND AS A SOURCE OF PUBLI C DRI NKI NG WATER THROUGH
MUNI Cl PAL WATER SYSTEMS UPSTREAM AND DOMSTREAM OF THE MFDS. THE NEAREST MUN Cl PAL WATER | NTAKE
DOMSTREAM OF THE MFDS ON THE LI CKING RI VER | S LOCATED APPROXI MATELY 54 M LES FROM THE SI TE.

1.5.2 GECLOGY AND GROUND WATER

POTENTI AL GECLOG CAL RESOURCES | N THE AREA OF FLEM NG COUNTY ARCUND THE MFDS | NCLUDE BU LDI NG
STONE, CLAY AND SHALE, PETROLEUM O L SHALE AND GROUND WATER. W TH THE EXCEPTI ON OF SMALL
AMOUNTS COF BU LDI NG STONE AND GROUND WATER FOR PRI VATE RESI DENTI AL USE, THESE GEOLOG CAL
RESOURCES ARE CURRENTLY NOT BEI NG EXPLA TED.

GROUND WATER RESQURCES | N THE AREA ARE VERY LIM TED, W TH RESI DENTI AL SUPPLI ES GENERALLY
AVAI LABLE O\LY I N THE VALLEY BOTTOVS. GROUND WATER QUALITY IN THE AREA | S GENERALLY POCR

RESI DENTS IN THE | MVEDI ATE VICINITY OF THE M-DS HAVE BEEN ON PUBLI C WATER SUPPLY SI NCE 1985.
PRI OR TO 1985, WATER WAS TYPI CALLY OBTAI NED FROM SHALLOW DUG VELLS WH CH REPORTEDLY SUPPLI ED
SUFFI CI ENT QUANTI TI ES OF WATER FOR HOUSEHOLD USE.

1.5.3 BICTA

THE REG ON SURROUNDI NG THE MFDS | NCLUDES MANY WOODLOTS THAT ARE PER ODI CALLY LOGCGED FOR TI MBER
THE WOODED AREAS IN THI S REG ON ARE CLASSI FI ED AS DECI DUOUS, EVERGREEN, CR M XED FOREST LAND.
THE H LLSLOPES ADJACENT TO THE MFDS ARE PRI MARI LY DECI DUCUS AND | NCLUDE H CKCORI ES, QAK, ASH,
MAPLE, BLACK GUM TULI P- POPLAR, AND BEECH. BECAUSE MJCH OF THE HI LLSLCPES ARE PRI VATELY OMNED,
AND LOGE NG | S AN ACTI VE | NDUSTRY I N THE | MVEDI ATE AREA, I T IS PCSSI BLE THAT THE STANDI NG TI MBER
ON THESE SLOPES COULD BE HARVESTED I N THE FUTURE.

W LDLI FE SPECI ES COWDON TO THE MFDS AREA ARE THOSE ASSCOCI ATED W TH THE QAK- HI CKORY FOREST OF THE
RI DGE SLOPES, THE ADJACENT FARMLANDS, OR A M X OF THESE TWD HABI TATS. TH S M X BENEFI TS SUCH
GAME SPECI ES AS WHI TE- TAI LED DEER, WOODCHUCK, COPCSSUM FOX SQUI RREL, AND M GRATI NG WOCODCOCK, AS
WELL AS FURBEARERS SUCH AS RED FOX, GRAY FOX, LONG TAI LED WEASEL, RACCOON, AND STRI PED SKUNK.
ROUGH GROUSE AND GRAY SQUI RREL ARE ALSO HUNTED | N THE MORE EXTENSI VELY WOODED AREAS. DURI NG
LATE AUTUMWN AND W NTER, NUMEROUS CANADA CGEESE, AS WELL AS NMALLARDS, WOCD DUCK, GREEN-W NGED
TEAL, AND OTHER GAME WATERFOAL FEED ON OPEN CRCP LANDS OF THE REG ON.  THE ACORN AND HI CKCRY
MAST PRCDUCED ON THE HI LLSLOPES OF THE MFDS PROBABLY CONSTI TUTES AN | MPORTANT PART OF THE DI ET
FOR WH TE- FOOTED M CE, DEER, SQUI RREL, AND TURKEY.

SEVERAL SPECI ES OF SPORT FI SH THAT ARE NATI VE TO THE LI CKI NG Rl VER DRAI NAGE HAVE BEEN COLLECTED
FROM FOX CREEK | NCLUDI NG MUSKELLUNGE, CHANNEL CATFI SH, ROCKBASS, SPOTTED BASS, LARGEMOUTH BASS,
VWH TE CRAPPI E, VARI QUS SUNFI SH, AND SAUGER

THERE ARE NO FEDERAL THREATENED OR ENDANGERED SPECI ES KNOM TO EXIST WTHIN THE VI NI TY COF THE
MFDS. BLAZI NG STAR, A PLANT SPECI ES LI STED AS BEI NG OF SPECI AL CONCERN BY THE KENTUCKY
PRESERVES COMM SSI ON, DOES OCCUR WTHIN A 2.5 M LE RADIUS OF THE SITE, BUT WOULD NOT BE
THREATENED BY ANY PHYSI CAL ACTIVITIES AT THE MFDS DUE TO I TS DI STANCE ( APPROXI MATELY 1.5 M LES)
FROM THE SI TE.

1.6 CLI MATE

THE CLI MATE OF THE MFDS AREA | S CLASSI FI ED AS TEMPERATE CONTI NENTAL.



THE SUMVERS ARE WARM W TH TEMPERATURES ABOVE 90 DEGREE FAHRENHEI T OCCURRI NG APPROXI MATELY 30
DAYS PER YEAR THE W NTERS ARE CCOLD BUT NOT EXTREME, AS TEMPERATURES BELOW ZERO GENERALLY OCCUR
ONLY A FEWTI MES PER YEAR  TEMPERATURES ABOVE 100 DEGREE FAHRENHEI T AND M NI MUM TEMPERATURES AS
LONVAS M NUS 22 DEGREE FAHRENHEI T HAVE BEEN RECORDED | N THE REG ON.

AVERAGE ANNUAL PRECI PI TATION I N THE MFDS AREA | S APPROXI MATELY 44 | NCHES. A MAXI MUM 24- HOUR
PRECI PI TATI ON TOTAL OF 5.8 | NCHES WOULD BE EXPECTED FOR A 100- YEAR RETURN PERI CD | N THE AREA
HOMNEVER, THE PGSSI Bl LI TY EXI STS FOR EXTREME RAI NFALL EVENTS TO EXCEED THE 100 YEAR MAXI MUM I N
THE MFDS AREA.  SNOWFALL I N THE AREA AVERAGES APPROXI MATELY 18 | NCHES PER YEAR W TH THE H GHEST
MONTHLY AVERAGE OCCURRI NG DURI NG JANUARY.

W ND DI STRI BUTI ON DATA FOR THE MFDS AREA REVEALS A FAIRLY EVEN ANNUAL DI STRI BUTI ON OF W ND

DI RECTI ON, W TH THE GREATEST FREQUENCY FROM THE SOQUTH AND SOUTHWEST DI RECTI ONS. THE AVERACE

W ND SPEED OBSERVED OVER A 10- YEAR PERI CD WAS 9.7 M LES PER HOUR  AVERAGE W ND SPEEDS ARE
GREATER DURI NG THE SPRI NG AND W NTER SEASONS AND THE GREATEST PERCENTACE OF CALM W ND CONDI Tl ONS
OCCUR DURI NG THE SUMVER MONTHS. A MAXI MUM W ND SPEED OF 90 M LES PER HOUR ASSCCI ATED WTH A
RETURN PERI CD OF 100 YEARS | S ESTI MVATED FCR THE MFDS AREA.

#SHEA
2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

I'N 1954, THE US CONGRESS PASSED THE ATOM C ENERGY ACT WH CH PROVI DED FCR THE DEVELOPMENT AND
UTI LI ZATI ON OF ATOM C ENERGY FOR PEACEFUL PURPCSES. | N 1959, CONGRESS AMENDED THE ATOM C ENERGY
ACT OF 1954 TO PROVI DE FOR STATE PARTI Cl PATI ON | N CERTAI N REGULATCRY CONTROLS ON THE USE CF
ATOM C ENERGY. PROVI SI ONS WERE MADE FOR THE FEDERAL GOVERNMENT TO ENTER | NTO AGREEMENTS W TH
STATES ON SUCH PARTI Cl PATI ON.

AS PART OF A PROGRAM TO ENCOURAGE NUCLEAR | NDUSTRY | N KENTUCKY, THE KENTUCKY GENERAL ASSEMBLY
CREATED THE DI VI SI ON COF NUCLEAR | NFORVATI ON I N THE KENTUCKY DEPARTMENT OF COMWERCE. THE
KENTUCKY CGENERAL ASSEMBLY THEN PASSED LEGQ SLATION I N 1960 WH CH PROVI DED PONER TO THE GOVERNCR
TO ENTER | NTO AN AGREEMENT W TH THE FEDERAL GOVERNMENT FOR THE TRANSFER OF CERTAI N REGULATCRY
POMNERS | N ATOM C ENERGY TO KENTUCKY. ALSO I N 1960, THE GOVERNCR OF KENTUCKY CHARGED THE
DEPARTMENT CF HEALTH W TH THE RESPONSI BI LI TI ES OF PROVI DI NG REGULATI ONS FOR THE LI CENSI NG OF
RADI QACTI VE MATERI ALS. THE KENTUCKY GENERAL ASSEMBLY PASSED LEGQ SLATION I N 1962 ENABLI NG THE
COMMONVEALTH OF KENTUCKY ( COWONWEALTH) TO PURCHASE LANDS FOR THE DI SPCSAL OF RADI QACTI VE WASTE;
THE LAND TO BE OANED AND CONTRCLLED | N PERPETU TY BY THE COMWONWEALTH.  ALSO I N 1962, THE
COMMONWEALTH BECAME THE FI RST STATE TO SI GN AN AGREEMENT W TH THE FEDERAL GOVERNMENT FOR THE
TRANSFER OF CERTAI N REGULATCORY POVERS | N ATOM C ENERGY AND, THUS, BECAME WHAT | S REFERRED TO AS
AN "AGREEMENT STATE'. IN TH S AGREEMENT, AUTHORI TY WAS VESTED | N THE COMMONWEALTH TO LI CENSE
THE DI SPCSAL OF LOWLEVEL RADI CACTI VE WASTE. THE ATOM C ENERGY COWM SSI ON RETAI NED AUTHCRI TY TO
LI CENSE THE BURI AL OF WASTE FROM THE REPROCESSI NG OF SPENT NUCLEAR FUEL.

THE KENTUCKY DI VI SI ON OF NUCLEAR | NFORVATI ON WAS SUCCEEDED BY THE DI VI SI ON OF ATOM C
DEVELOPMENT, WHOSE RESPONSI Bl LI TI ES WERE THEN TRANSFERRED TO THE NEW.Y CREATED KENTUCKY ATOM C
ENERGY AUTHORI TY | N 1962, WHI CH EVENTUALLY BECAME THE KENTUCKY SCI ENCE AND TECHNOLOGY

COMWM SSION. I N 1962 A COWERCI AL ORGANI ZATI ON, NUCLEAR ENG NEERI NG COWPANY, | NC. (NECO,
PURCHASED 252 ACRES OF LAND I N FLEM NG COUNTY, KENTUCKY, |IN A KNOB AREA KNOMN AS MAXEY FLATS AND
SUBM TTED AN APPLI CATI ON TO THE KENTUCKY DEPARTMENT OF HEALTH FOR A LI CENSE TO BURY RADI OACTI VE
WASTE AT MAXEY FLATS. FOLLOW NG SI TE EVALUATI ONS AND APPROVAL, THE COMWONWEALTH | SSUED A

LI CENSE, EFFECTI VE JANUARY 1963, TO NECO FCR THE DI SPCSAL OF SCLI D BY- PRCDUCT, SOURCE AND

SPECI AL NUCLEAR NATERI AL AT THE PROPCSED SI TE, AND A CONTRACT WAS NEGOTI ATED BETWEEN THE
COMMONVEALTH ( KENTUCKY ATOM C ENERGY AUTHORI TY) AND NECO. | SSUANCE OF THI S LI CENSE WAS

CONTI NGENT UPON CONVEYANCE OF THE TI TLE OF THE SITE TO THE COMWONVWEALTH | N ACCORDANCE W TH STATE
AND FEDERAL REGULATI ONS. THE KENTUCKY ATOM C ENERGY AUTHCORITY, IN TURN, LEASED THI S TRACT COF



LAND BACK TO NECO FOR A TVEENTY-FI VE YEAR PERI CD W TH THE OPTI ON FOR NECO TO RENEW THE LEASE FOR
ANOTHER TVEENTY- FI VE YEAR PERI OD THEREAFTER.  THE LEASE AGREEMENT PROVI DED FOR THE ESTABLI SHVENT
OF A PERPETUAL CARE FUND, REQUI RING A COST PER CUBI C FOOT OF WASTE DI SPOSED, TO BE PAI D TO THE
COMMONVEALTH BY THE OPERATOR ( NECO) .

THE FI RST RADI QACTI VE MATERI AL WAS DI SPCSED AT THE MAXEY FLATS DI SPCSAL SITE I N MAY 1963. FROM
MAY 1963 TO DECEMBER 1977, NECO MANAGED AND CPERATED THE DI SPOSAL OF AN ESTI MATED 4, 750, 000
CUBI C FEET OF LOW LEVEL RADI QACTI VE WASTE (LLRW AT THE MFDS.

I N ORDER TO PROTECT PUBLI C HEALTH AND THE ENVI RONVENT FROM EXPOSURE, LOW LEVEL RADI QACTI VE WASTE
MJST BE | SOLATED DURI NG THE TI ME THAT I TS RADI QACTIVITY | S DECAYING TO ACH EVE TH' S | SOLATI ON
AT THE MFDS, LOW LEVEL RADI QACTI VE WASTE WAS DI SPCSED AT THE SI TE USI NG SHALLOW LAND BURI AL.

THE WASTE WAS DI SPCSED OF I N 46 LARGE, UNLI NED TRENCHES (SOME UP TO 680 FEET LONG 70 FEET WDE
AND 30 FEET DEEP) WH CH COVER APPROXI MATELY 27 ACRES OF LAND WTHI N A 45- ACRE FENCED PORTI ON COF
THE SI TE KNOWN AS THE RESTRI CTED AREA. HOAEVER, "HOT WELLS' WERE ALSO USED AT THE MFDS FOR THE
BURI AL OF SVALL- VOLUVE WASTES WTH HI GH SPECIFI C ACTIVITY. MOST OF THE "HOT WELLS" ARE 10 TO 15
FEET DEEP, CONSTRUCTED OF CONCRETE, COATED STEEL PI PE OR TILE, AND CAPPED WTH A LARGE SLAB COF
CONCRETE.

THE TRENCH WASTES WERE DEPCSI TED | N BOTH SOLI D AND SCLIDI FI ED-LI QU D FORM  SOME WASTES ARR VED
AT THE SI TE | N CONTAI NERS SUCH AS DRUVS, WOODEN CRATES, AND CONCRETE OR CARDBOARD BOXES. OTHER
WASTES WERE DI SPOSED OF LOOSELY. FILL MATERIAL (SO L), TYPICALLY 3 TO 10 FEET | N TH CKNESS, WAS
THEN PLACED OVER THE TRENCHES TO SERVE AS A PROTECTI VE COVER.  AFTER 1977, SI X ADDI TI ONAL
TRENCHES WERE EXCAVATED FOR THE DI SPCSAL OF NMATERI AL GENERATED ON-SI TE, BRI NG NG THE TOTAL
NUMBER OF TRENCHES AT THE SI TE TO 52.

ENVI RONMENTAL MONI TORI NG, |N 1972, BY THE KENTUCKY DEPARTMENT OF HEALTH ( DEPARTMENT FOR HUVAN
RESOURCES) REVEALED PCSSI BLE M GRATI ON OF RADI ONUCLI DES FROM THE RESTRI CTED AREA. THI' S

MONI TORI NG | NDI CATED THAT WATER ENTERI NG THE TRENCHES HAD BECOME THE PATHWAY BY VH CH

RADI QACTI VE CONTAM NANTS, PRIMARILY TRITIUM WH CH | S A RADI QACTI VE FORM OF HYDROGEN, WERE

BEG NNI NG TO M GRATE QUT OF THE DI SPOSAL TRENCHES. A SPECI AL STUDY OF THE SI TE WAS CONDUCTED BY
THE COMMONVWEALTH OF KENTUCKY | N 1974 TO DETERM NE WHETHER THE MFDS POSED ANY CONTAM NATI ON
PROBLEM  THE STUDY CONFI RVED THAT TRI TI UM AND OTHER RADI QACTI VE CONTAM NANTS WERE M GRATI NG QUT
OF THE TRENCHES AND THAT SQOVE RADI QACTI VE MATERI AL HAD M GRATED | NTO UNRESTRI CTED AREAS.

VARI QUS OTHER STUDI ES OF THE MFDS VERE | NI TI ATED BY THE US EPA, US NUCLEAR REGULATCRY

COW SSI ON, US GECLOG CAL SURVEY, AND THE KENTUCKY DEPARTMENT FOR HUVAN RESOURCES DURI NG THE
1970' S AND 1980' S.

THE KENTUCKY SCI ENCE AND TECHNOLOGY COWM SSI ON WAS ABCLI SHED I N 1976 AND THE PERPETUAL CARE AND
MAI NTENANCE RESPONSI Bl LI TI ES FOR THE MFDS WERE TRANSFERRED TO THE KENTUCKY DEPARTMVENT OF
FI NANCE.

I'N 1977, DURI NG CONSTRUCTI ON OF TRENCH 46, | T WAS DETERM NED THAT LEACHATE WAS M GRATI NG THROUGCH
THE SUBSURFACE CGEOLOGY ( APPROXI MATELY 25 FEET BELOW GROUND SURFACE). SUBSEQUENTLY, | N DECEMBER
1977, THE COMMONVEALTH ORDERED NECO TO CEASE THE RECEI PT AND BURI AL OF RADI QACTI VE WASTE.

IN 1978, THE COMMONVEALTH AND NECO ENTERED | NTO AN AGREEVENT UNDER WHI CH NECO S TVEENTY- FI VE YEAR
CONTRACT/ LEASE WAS TERM NATED. AFTER DI SPOSAL OPERATI ONS CEASED AND THE LEASE W TH NECO WAS
TERM NATED, NECO S LI CENSE REMAI NED | N EFFECT, W TH CERTAI N MCDI FI CATI ONS, UNTIL 1979 AT WH CH
TI ME THE LI CENSE WAS TRANSFERRED TO THE COVMONWEALTH. THE COWONVEALTH S OPERATI ONAL

RESPONSI BI LI TIES AT THE MFDS WERE TRANSFERRED FROM THE DEPARTMENT OF FI NANCE TO THE DEPARTMENT
FOR NATURAL RESOURCES AND ENVI RONMENTAL PROTECTION I N 1979, W TH REGULATCRY RESPONSI Bl LI TI ES
REMAI NI NG W TH THE KENTUCKY DEPARTMENT FCR HUMAN RESOURCES. UPON TRANSFER OF NECO S LI CENSE TO
THE COWODNWEALTH, PRI VATE COMPANI ES SUCH AS WESTI NGHOUSE ELECTRI C CORPCORATI ON ( THE CURRENT SI TE



CUSTODI AN WERE H RED TO STABI LI ZE AND MAI NTAIN THE SI TE.  STABI LI ZATI ON AND MAI NTENANCE
ACTI VI TI ES HAVE | NCLUDED | NSTALLATI ON OF TEMPORARY COVERS OVER AN APPROXI MATE 27- ACRE TRENCH
DI SPOSAL AREA, SURFACE WATER CONTRCLS, SUBSI DENCE MONI TORI NG AND CONTAM NANT MONI TORI NG

FROM 1973 THROUGH APRI L, 1986, AN EVAPCRATCR WAS OPERATED AT THE SI TE AS A MEANS OF MANAG NG THE
LARCE VOLUME OF WATER | NFI LTRATI NG THE DI SPCSAL TRENCHES AS VELL AS WASTE WATER GENERATED BY
ON-SITE ACTIVITIES. THE EVAPORATOR GENERALLY CPERATED 24 HOURS PER DAY, APPROXI MATELY 250 DAYS
OF THE YEAR UNTIL 1986, WHEN I T WAS SHUT DOM. THE EVAPORATOR PROCESSED MCRE THAN 6, 000, 000
GALLONS COF LI QUI DS, LEAVI NG BEH ND EVAPCRATCR CONCENTRATES WH CH WERE THEN STCORED I N ON- S| TE,
ABOVE- GROUND TANKS. EVAPCRATCR CONCENTRATES WERE EVENTUALLY DI SPOSED OF BY THE COVMONWEALTH I N
TRENCH 50, WHI CH WAS CONSTRUCTED | N 1985 AND 1986.

I'N 1981, A POLYVI NYLCHLORI DE (PVC) COVER WAS PLACED OVER THE DI SPCSAL TRENCHES AS A MEANS OF
M N M ZI NG THE | NFI LTRATI ON OF RAI NFALL I NTO THE TRENCHES. LI QU D STCRAGE TANKS REMAI NED
ON-SI TE FOR FUTURE STORAGE OF S| TE- GENERATED LI QUI DS AND EMERGENCY TRENCH OVERFLOW PUMPI NG
OPERATI ONS. THOSE STEPS, HOWEVER, WERE TEMPCRARY.

IN 1983, AT THE REQUEST OF THE COVMMONWEALTH, EPA BEGAN THE PROCESS OF DETERM NI NG WHETHER THE
MFDS WOULD BE ELI G BLE FOR REMEDI ATI ON UNDER CERCLA. I N 1984, EPA PROPCSED THE MFDS FOR

I NCLUSI ON ON THE NATI ONAL PRI ORI TI ES LI ST (NPL) OF HAZARDOUS WASTE SI TES TO BE ADDRESSED UNDER
THE FEDERAL SUPERFUND PROGRAM AND, | N 1986, TH' S LI STI NG WAS FI NAL| ZED.

THE MFDS WAS A PRI MARY DI SPCSAL FACI LI TY FOR LOWLEVEL RADI CACTI VE WASTE | N THE UNI TED STATES
DURING I TS PERI CD OF OPERATION. AS A RESULT, THE LI ST OF PARTI ES POTENTI ALLY LI ABLE FOR SI TE
CLEANUP, KNOWN AS POTENTI ALLY RESPONSI BLE PARTIES ("PRPS"), | NCLUDES MORE THAN 650 (2)

RADI OACTI VE WASTE GENERATORS AND TRANSPORTERS. THE GENERATOR PRPS (3) | NCLUDE MANY PRI VATE
COVPANI ES I N THE NUCLEAR | NDUSTRY AS WELL AS NUMEROUS HOSPI TALS, RESEARCH | NSTI TUTI ONS AND
LABORATCRI ES. SEVERAL FEDERAL AGENCI ES, | NCLUDI NG THE US DEPARTMENT OF DEFENSE (DOD) AND US
DEPARTMENT OF ENERGY (DCE) ARE ALSO GENERATORS COF SI TE WASTE. THE COMWONWEALTH OF KENTUCKY, AS
THE SI TE OMER (4) AND A GENERATOR |S ALSO A PRP.

(2) IF EACH FACILITY OR DIVISION OF A PRP | S TREATED AS A SI NGLE ENTITY, THE NUMBER OF
PRPS TOTALS MORE THAN 800.

(3) SOVE OF THESE RADI OACTI VE WASTE GENERATORS ALSO DI SPOSED OF CHEM CAL WASTES AT THE
MFDS.

(4) THE COMMONWEALTH WAS REQUI RED BY STATE AND FEDERAL REGULATI ONS TO O THE MFDS
PROPERTY, AS | S REQU RED FOR ALL LOW LEVEL RADI QACTI VE WASTE DI SPCSAL Sl TES.

IN 1986, EPA | SSUED GENERAL NOTI CE LETTERS NOTI FYI NG 832 POTENTI ALLY RESPONSI BLE PARTI ES OF

THEI R POTENTI AL LI ABI LI TY WTH RESPECT TO SI TE CONTAM NATI ON AND OFFERI NG THEM AN CPPCRTUNI TY TO
CONDUCT AND FUND A REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY (RI/FS) OF THE MFDS. | N MARCH 1987,
El GHTY- TWO PRPS SI GNED AN ADM NI STRATI VE ORDER BY CONSENT ( EPA DOCKET NO. 87-08-C) TO PERFORM
THE RI/FS. TH S GROUP OF PRPS FORMED THE MAXEY FLATS STEERI NG COMW TTEE (COW TTEE). THE

COW TTEE HAS CONDUCTED AND PARTI ALLY FUNDED THE TECHNI CAL WORK REQUI RED FOR THE REMEDI AL

I NVESTI GATI ON FEASI BI LI TY STUDY PERFORMED AT THE SITE. THE LARGEST PORTI ON OF COSTS | NCURRED | N
CONDUCTI NG THE R/ FS WAS PAI D BY DOD AND DOE, BOTH NAMED AS PRPS BUT NOT MEMBERS OF THE MAXEY
FLATS STEERI NG COW TTEE.

I N NOVEMBER 1988, EPA NOTI FI ED THE PRPS CF AN | MM NENT THREAT TO PUBLI C HEALTH, WELFARE AND THE
ENVI RONMVENT PCSED BY THE POTENTI AL RELEASE OF LI QUI DS STORED I N THE ON-SI TE STORAGE TANKS. THE
THREAT ARCSE FROM THE PRESENCE OF ELEVEN 20, 000 GALLON TANKS | N THE TANK FARM BUI LDI NG THAT HAD
BEEN PRESENT ON-SI TE FOR 10 TO 15 YEARS AND WHOSE STRUCTURAL | NTECRI TY WAS OF GREAT CONCERN
THE UNSTABLE CONDI TI ON OF THE FI LLED- TO- CAPACI TY TANKS PCSED AN | MVEDI ATE THREAT TO PUBLI C



HEALTH AND THE ENVI RONVENT. THE PRPS DECLI NED THE OFFER TO PARTI Cl PATE | N THE REMOVAL ACTI ONS;
THUS, ON DECEMBER 19, 1988, EPA | NI TI ATED PHASE ONE OF THE REMOVAL.

PHASE ONE CONSI STED OF THE | NSTALLATI ON CF HEATERS | N THE TANK FARM BUI LDI NG TO PREVENT THE
FREEZI NG AND SUBSEQUENT RUPTURI NG OF TANK VALVES AND FI TTI NGS WH CH WERE SUBMERGED UNDER WATER
THAT HAD | NFI LTRATED THE TANK FARM BU LDI NG PHASE ONE, WH CH WAS COVPLETED | N FEBRUARY 1989,
ALSO | NCLUDED THE | NSTALLATI ON OF ADDI TI ONAL STORAGE CAPACI TY ON-SI TE

PHASE TWDO OF THE REMOVAL WAS | NI TI ATED BY EPA I N JUNE 1989. PHASE TWD BEGAN W TH THE

SCOLI DI FI CATI ON OF APPROXI MATELY 286, 000 GALLONS OF RADI QACTI VE LI QUIDS STORED IN THE ELEVEN
TANKS AND OF WATER THAT HAD ACCUMULATED ON THE FLOOR OF THE TANK FARM BU LDI NG SCLI DI FI CATI ON
ACTI VI TI ES WERE COVPLETED | N NOVEMBER 1989 AND RESULTED | N THE GENERATI ON OF 216 BLOCKS CF

SOLI DI FI ED TANK AND TANK FLOOR LI QUIDS. BURI AL CF THESE BLOCKS, WH CH WERE STCRED ON-SI TE AND
ABOVE- GROUND, WAS | NI TI ATED I N AUGUST 1991 W TH COVPLETI ON SCHEDULED FOR NOVEMBER 1991.

SCOLI DI FI CATI ON BLOCKS WLL BE DI SPOSED I N A NEWY CONSTRUCTED TRENCH W THI N THE MFDS RESTRI CTED
AREA.

THE REMEDI AL | NVESTI GATI ON REPORT FOR THE MFDS WAS APPROVED BY EPA I N JULY 1989. THE
FEASI BI LI TY STUDY FOR THE MFDS WAS FI NALI ZED AND, ALONG W TH THE ADM NI STRATI VE RECORD FI LE FOR
THE SI TE TO DATE, WAS SUBM TTED TO THE PUBLI C I N MAY 1991.

#HCP
3.0 H GHLI GHTS OF COWUNI TY PARTI CI PATI ON

COMMUNI TY | NTEREST AND CONCERN ABOUT THE MFDS BEGAN | N 1963 SHORTLY AFTER APPROXI MATELY 252
ACRES OF LAND WAS PURCHASED FCOR RADI CACTI VE WASTE DI SPOSAL COPERATI ONS.  AREA RESI DENTS REPCORTED
I'NITI ALLY THAT THEY WERE NOT | NFORMED OF PLANS FOR THE PROPERTY AND THAT AUTHCORI Tl ES PROVI DED

LI TTLE OR NO CPPORTUNI TI ES FOR COMMUNI TY | NPUT TO THE DECI SI ON- MAKI NG PROCESS. AREA RESI DENTS
ALSO WERE CONCERNED W TH METHCODS USED TO PLACE WASTES | N THE DI SPOSAL TRENCHES. WHEN THE
COMMONWEALTH RELEASED | TS 1974 STUDY OF THE SITE, FINDINGS OF ELEVATED RADI ONUCLI DE LEVELS DREW
THE ATTENTI ON OF LOCAL AND NATI ONAL MEDI A I N RESPONSE, CI TIZENS IN THE SI TE COWUNI TY FORVED
THE MAXEY FLATS RADI ATI ON PROTECTI ON ASSOCI ATI ON TO | NVESTI GATE SI TE CONDI TI ONS AND PUBLI CI ZED
THE NEED FOR PROTECTI ON OF NEARBY RESI DENTS. CORGANI ZED Cl TI ZEN CONCERN DECLI NED FOR A PER OD
AFTER THE COWONWEALTH CLOSED THE SI TE TO THE RECEI PT OF WASTES I N LATE 1977.

CONCERN RESURFACED I N 1979 WHEN AREA RESI DENTS LEARNED THAT TRI TI UM WAS ESCAPI NG FROM AN
EVAPCRATCR USED AT THE SI TE TO REDUCE THE VOLUVE OF LI QUI DS THAT HAD ACCUMULATED FROM TRENCH
PUWPI NG CPERATI ONS. A SECOND GROUP, CALLED THE CONCERNED Cl TI ZENS FCR MAXEY FLATS, FORMED TO
ORGANI ZE CI TI ZEN CONCERNS REGARDI NG THE TRI TI UM RELEASES.  THI 'S GROUP REQUESTED THAT PUBLI C
WATER BE PROVI DED TO RESI DENTS I N THE MAXEY FLATS SITE VICINITY. PUBLI C WATER WAS EXTENDED | N
1985, BY THE FLEM NG COUNTY WATER ASSCCI ATI ON, AFTER WH CH ORGANI ZED COMMUNI TY EFFORTS AGAI N
SUBSI DED. COWMUNI TY MEMBERS REMAI NED CONCERNED, HOWEVER, THAT THE SI TE SHOULD BE CLEANED UP.

THE PRESENT- DAY MAXEY FLATS CONCERNED CI TI ZENS, | NC. (MFCC) HAS BEEN VERY ACTI VE THROUGHOUT THE
REMEDI AL | NVESTI GATI ON (RI') AND FEASI BI LI TY STUDY (FS). THE MFCC SUBM TTED AN APPLI CATI ON TO
EPA FOR A TECHNI CAL ASSI STANCE GRANT (TAG | N 1988, AND ON JANUARY 13, 1989, EPA PROVI DED

$50, 000 TO THE MFCC FOR THE PURPCSE OF H RI NG TECHNI CAL ADVI SORS TO HELP THE LOCAL COVWMUNI TY
UNDERSTAND AND | NTERPRET S| TE- RELATED TECHNI CAL | NFORMATI ON AND ADVI SE THE COWUNI TY ON I TS
PARTI CI PATION | N THE DECI SI ON- MAKI NG PROCESS.

A COWLUN TY RELATI ONS PLAN FOR THE MFDS WAS DEVELOPED AND FI NALI ZED | N 1988, WHI CH DESCRI BED THE
PROPOSED COMMUNI TY RELATI ONS ACTIVITIES, ALONG WTH A WORK PLAN DESCRI BI NG THE TECHNI CAL WORK TO
BE PERFCRVED AS PART OF THE RI/FS. PURSUANT TO THE COMMUNI TY RELATI ONS PLAN, | NFORVATI ON

REPOSI TORI ES WERE ESTABLI SHED | NTO WHI CH EPA COULD PLACE | NFORVATI ON TO KEEP THE PUBLI C APPRI SED



OF DEVELOPMENTS RELATED TO THE MFDS. DUE TO THE PROXIM TY OF THE SITE TO BOTH THE C TI ES OF
MOREHEAD AND FLEM NGSBURG, AND THE LOCATI ONS OF | NTERESTED CI TI ZENS, TWD | NFCRVATI ON

REPOSI TORI ES WERE ESTABLI SHED FOR THE MFDS; ONE LOCATED | N THE FLEM NG COUNTY PUBLI C LI BRARY,
303 SOUTH MAI N CROSS STREET, FLEM NGSBURG, KY, 41041; AND THE SECOND, LOCATED IN THE ROMN
COUNTY PUBLI C LI BRARY, 129 TRUMBO STREET, MOREHEAD, KENTUCKY, 40351.

BEG NNI NG W TH THE COVWUNI TY RELATI ONS PLAN AND THE RI/FS WORK PLAN | N FEBRUARY 1988, A NUMBER
OF Sl TE- RELATED DOCUMENTS HAVE BEEN PLACED IN THE REPCSI TORIES. A DRAFT VERSION CF THE R
REPORT WAS PLACED | N BOTH REPCSI TORI ES | N NOVEMBER 1988 AND THE FI NAL RI REPORT WAS PLACED I N
THE REPCSI TORI ES | N SEPTEMBER 1989. THE REVI SED DRAFT FEASI Bl LI TY STUDY REPORT WAS PROVI DED TO
THE MFCC | N SEPTEMBER 1989; REVI SI ON PAGES TO THE REVI SED DRAFT FS REPORT WERE ALSO PROVI DED TO
THE MFCC | N DECEMBER 1989, AND THE FI NAL FS REPORT WAS SUBM TTED TO THE MFCC AND TO BCOTH

I NFORVATI ON REPCSI TORIES | N JUNE 1991. THE ADM NI STRATI VE RECORD FILE, WHICH IS A COWPI LATI ON
OF DOCUMENTS AND | NFCRVATI ON CONSI DERED DURI NG THE SELECTI ON OF THE SI TE REMEDY, WAS PLACED I N
THE FLEM NG COUNTY PUBLI C LI BRARY ON JUNE 12, 1991, AND ON JUNE 14, 1991 AT THE ROMN COUNTY
PUBLI C LI BRARY.

I'N ADDI TI ON TO THE TECHNI CAL REPORTS AND DOCUMENTS PLACED I N THE REPCSI TORIES, FACT SHEETS
SUMVARI ZI NG PARTI CULAR SI TE DEVELOPMENTS HAVE PERI ODI CALLY BEEN | SSUED TO HELP KEEP THE PUBLIC

I NFORMVED ABQUT ACTIVITIES AT THE MFDS. FACT SHEETS WERE | SSUED BY EPA | N SEPTEMBER 1987, JULY
1989 AND MAY 1991. ADDI TI ONALLY, FACT SHEETS HAVE BEEN PERI ODI CALLY DI STRI BUTED BY THE MFCC AND
THE MAXEY FLATS STEERI NG COWMWM TTEE THROUGHOUT THE RI/FS PROCESS. ON MAY 30, 1991, EPA MAI LED
MORE THAN 600 PROPOSED PLAN FACT SHEETS TO MEMBERS OF THE COVMUNI TY, | NTERESTED PARTI ES, AND
POTENTI ALLY RESPONSI BLE PARTI ES, | NFORM NG THEM OF EPA' S PREFERRED REMEDY AND ANNOUNCI NG THE
HOLDI NG OF A PUBLI C MEETI NG ON JUNE 13, 1991.

A NUMBER OF MEETI NGS HAVE ALSO BEEN HELD REGARDI NG DEVELOPMENTS AT THE MFDS. EPA HELD A

CI TIZEN S | NFORVATI ON MEETI NG | N JANUARY 1988, AND AGAI N | N SEPTEMBER 1988 AT THE FOX VALLEY
ELEMENTARY SCHOOL | N WALLI NGFORD, KENTUCKY TO DI SCUSS THE ACTI VI TIES TO BE PERFORVED AS PART OF
THE RI/FS. A MEETI NG WAS HELD WTH THE MFCC | N SEPTEMBER 1989 TO DI SCUSS THE DEVELOPMENT OF
REMEDI AL ALTERNATI VES | N THE FEASI BI LI TY STUDY. A C TIZENS RALLY WAS PUT ON BY THE MFCC I N
OCTOBER 1989 TO DI SCUSS THE R FI NDI NGS, RI SK ASSESSMENT CONCLUSI ONS, AND REMEDY CPTIONS. I N
OCTCBER 1990, THE MFCC SPONSORED A FORUM ON THE MFDS (WHI CH | NCLUDED EPA, COWDNWEALTH AND PRP
PARTI Cl PATION) TO DI SCUSS THE SI TE STATUS. ON MAY 22, 1991, EPA AND THE COWDNWEALTH OF
KENTUCKY HELD A MEETI NG W TH LANDOMERS ADJACENT TO THE MFDS FOR THE PURPCSE OF DI SCUSSI NG THE
BUFFER ZONE COVPONENT OF THE PREFERRED REMEDY AND, ON JUNE 13, 1991, EPA SPONSCRED A PUBLIC
MEETI NG AT THE ERSIL P. WARD ELEMENTARY SCHOCL | N WALLI NGFORD, KY TO DI SCUSS EPA' S PREFERRED
REMEDY FOR SI TE CLEANUP AS WELL AS OTHER ALTERNATI VES CONSI DERED DURI NG THE FS PROCESS. PRESS
CONFERENCES AND SI TE TOURS WERE CONDUCTED IN OCTCBER 1987 AND JUNE 1991.

THE PUBLI C MEETI NG ON THE PREFERRED REMEDY/ PROPCSED PLAN, WH CH WAS HELD ON JUNE 13, 1991,

I NI TI ATED A PUBLI C COMVENT PERI CD WHI CH CONCLUDED ON AUGUST 13, 1991. A PRESS RELEASE AND THREE
LOCAL NEWSPAPER NOTI CES WERE PUBLI SHED ANNCUNCI NG THE MEETING PRICR TO THE | NI TI ATION OF THE
PUBLI C COMWENT PERI OD, EPA EXTENDED THE USUAL 30- DAY PUBLI C COMMENT PERI CD ON THE PREFERRED
REMEDY/ PROPOSED PLAN TO 60 DAYS DUE TO SI TE COVPLEXI TY, NUMERQUS | SSUES | NVOLVED, NUMBER OF
DOCUMENTS I N THE ADM NI STRATI VE RECORD FILE, AND A H GH LEVEL OF COMWUNI TY | NTEREST AT THE SI TE.

A RESPONSE TO THE COMMENTS RECEI VED DURI NG THE PUBLI C COMMENT PERICD | S | NCLUDED I N THE
RESPONSI VENESS SUMVARY, WHICH IS APPENDI X A TO TH'S RECORD OF DECI SION. A TRANSCRI PT OF THE
JUNE 13, 1991 PUBLI C MEETI NG ON THE PREFERRED REMEDY/ PROPOSED PLAN |'S | NCLUDED AS APPENDI X C COF
TH S RECORD OF DECI SI ON.



#SRRA
4.0 SCOPE AND ROLE OF RESPONSE ACTI ON

THE SELECTED REMEDY PRESENTED IN TH S DECI SI ON DOCUMENT SERVES AS THE FI RST AND FI NAL REMEDI AL
ACTI ON FOR THE MAXEY FLATS DI SPOSAL SITE. THE TREATMENT, CONTAI NMVENT, ENG NEERI NG AND

I NSTI TUTI ONAL CONTROL COVPONENTS OF THE SELECTED REMEDY W LL REDUCE THE POTENTI AL RI SKS FROM THE
SI TE TO AN ACCEPTABLE LEVEL UPON REMEDY COWPLETI ON. AS PART OF THE SELECTED REMEDY, EPA WLL
REQUI RE FURTHER DATA COLLECTI ON AND ANALYSES TO DETERM NE THE NECESSI TY COF A HORI ZONTAL FLOW
BARRI ER AS A COWONENT OF THE REMEDY. |F, BASED ON TH S DATA CCLLECTI ON AND ANALYSES, EPA
DETERM NES THAT A HORI ZONTAL FLOW BARRI ER IS NECESSARY, | T WLL BE I NSTALLED AS PART OF TH S
REMEDI AL ACTION.  THE TYPE AND LOCATI ON CF THE BARRI ER W LL BE DETERM NED BY EPA | N CONSULTATI ON
WTH THE COMMONVEALTH.

#SOSC
5.0 SUMWARY COF SI TE CHARACTERI STI CS

THE REMEDI AL | NVESTI GATI ON (RI'), WH CH WAS | NI TI ATED AT THE MAXEY FLATS DI SPOSAL SI TE (MFDS) IN
1987, I NCLUDED THE COLLECTI ON OF MORE THAN 700 SAMPLES AT, AND ADJACENT TOQ THE MFDS, FROM

ENVI RONVENTAL MEDI A SUCH AS TRENCH LEACHATE, GROUND WATER, SO L AND SO L WATER, SURFACE WATER,
AND STREAM SEDI MENT. THE SAMPLES WERE ANALYZED FOR A VAR ETY OF RADI OLOG CAL AND

NON- RADI OLOG CAL (CHEM CALS, METALS, ETC.) CONSTI TUENTS. A SUWARY OF THE SAWPLE MATRI X, NUVBER
OF SAMPLES, AND TYPE OF SAMPLE ANALYSES PERFORMED DURI NG THE REMEDI AL | NVESTI GATI ON | S PRESENTED
I N TABLE 2.

THE ENVI RONMENTAL ANALYSES CONDUCTED DURI NG THE R COMPLEMENTED THE EXTENSI VE SAMPLI NG

ACTI VI TI ES PREVI QUSLY PERFORMED BY THE COVWMONWEALTH, THE UNI TED STATES GEOLOG CAL SURVEY AND
NATI ONAL LABCRATORI ES. THE DATA COLLECTED PRIOR TO THE R WAS UTILIZED IN THE R TO THE EXTENT
PRACTI CABLE. SAMPLI NG ACTI VI TI ES BY THE COWONWEALTH ARE STI LL CONTI NUI NG

5.1 NATURE AND EXTENT OF CONTAM NATI ON

MOST OF THE WASTE DI SPOSED OF AT THE MFDS WAS I N SOLI D FORM ALTHOUGH SOVE CONTAI NER- ENCLCSED
LI QU DS AND SCLI DI FI ED LI QUI D WASTES WERE ACCEPTED DURI NG THE EARLI ER YEARS OF S| TE OPERATI ON.
THE WASTES WERE I N A VARI ETY OF CONTAI NERS | NCLUDI NG CARDBQOARD OR FI BERBOARD BOXES, WOCDEN
CRATES, SH ELDED DRUMS OR CASKS, AND CONCRETE BLOCKS. WASTES OF LOW SPECI FI C ACTIVI TY WH CH
WERE BURI ED | N THE RESTRI CTED AREA | NCLUDE PAPER, TRASH, CLEANUP MATERI ALS AND LI QUI DS, PACKI NG
MATERI ALS, PROTECTI VE APPAREL, PLASTICS, LABCRATORY LASSWARE, OBSCLETE EQUI PMENT,

RADI OPHARVACEUTI CALS, CARCASSES CF ANI MALS, AND M SCELLANEQUS RUBBLE. H GHER ACTI VI TY WASTE
BURI ED IN THE RESTR CTED AREA | NCLUDED SEALED SOURCES, | RRADI ATED REACTCR PARTS, FILTERS,

I ON- EXCHANGE RESI NS, AND SHI ELDI NG MATERI ALS.  TRANSURANI C WASTE, GENERALLY ASSCCI ATED W TH
GLOVE BOXES, GASKETS, PLASTICS, RUBBER TUBI NG PAPER, AND RAGS, WAS ALSO BURI ED AT THE MFDS.

I NFORVATI ON ON THE TYPES AND QUANTI TI ES COF CHEM CAL WASTES BURI ED AT THE MFDS WAS GENERALLY NOT
RECORDED AT THE TI ME OF WASTE BURI AL. HOWEVER, SOVE RADI QACTI VE SHI PMENT RECORDS NOTE THE

DI SPCSAL OF "LI QUI D SCI NTI LLATI ON VIALS" ("LSVS'). LSVS ARE SMALL VI ALS, GENERALLY CONTAI NI NG A
SOLVENT AND A RADI CACTI VE CONSTI TUENT. LSVS ARE USED | N LABORATCORI ES TO COUNT THE AMOUNT OF
RADI QACTI VITY | N LABORATORY SAMPLES FOR DI AGNCSTI C TESTS, ENVI RONMENTAL MONI TORI NG AND | N OTHER
I NDUSTRI AL AND MEDI CAL APPLI CATI ONS.  THE PRI NCI PAL HAZARDOUS ORGANI C CONSTI TUENTS ASSOCI ATED

W TH LI QUI D SCI NTI LLATI ON FLU DS ARE TCLUENE AND XYLENE.

THE TOTAL VOLUME OF WASTE RECElI VED FROM OFF- SI TE AND BURI ED AT THE MFDS HAS BEEN ESTI MATED AT

APPROXI MATELY 4.8 M LLION CUBIC FEET. OF TH S VOLUME, THE ACTIVITY OF BY- PRODUCT MATERI AL ALONE
(MATERI AL THAT HAS BECOVE RADI QACTI VE BY NEUTRON ACTI VATI ON | N NUCLEAR REACTORS), DI SPOSED OF AT
THE MFDS, HAS BEEN ESTI MATED AT 2.4 MLLION CURES. MJCH OF TH S MATERI AL WAS REPCRTED AS M XED



FI SSI ON PRODUCTS; THUS, THE TOTAL ACTI VI TY FROM BY- PRODUCT WASTE MAY BE UNDERESTI MATED. OTHER
WASTES DI SPOSED OF AT THE MFDS | NCLUDE SPECI AL NUCLEAR MATERI AL (PLUTONIUM URANI UM 233 AND
ENRI CHED URANI UM 235) AND SOURCE MATERI AL (URANI UM AND THORI UM NOT | NCLUDI NG SPECI AL NUCLEAR
MATERI AL) .

I'N ADDI TI ON TO THE WASTES RECEI VED FROM CFF- SI TE SOURCES, ON-SI TE OPERATI ONS HAVE GENERATED
MATERI AL WHI CH | NCLUDES WASTE FROM GROUND SURFACE GRADI NG TRENCH LEACHATE PUWPI NG EVAPCRATCR
OPERATI ON, AND GENERAL WASTE HANDLI NG WASTES GENERATED FROM ON- SI TE ACTI VI TI ES HAVE BEEN

DI SPOSED CF, IN SOLID FORM | N NEWY CONSTRUCTED TRENCHES W THI N THE SI TE S RESTRI CTED AREA.
TRENCHES 48 AND HI GHER CONTAI N WASTE GENERATED FROM ON-SI TE ACTIVITIES.  TRENCH DI MENSI ONS AND
VOLUMES ARE PRESENTED | N TABLE 3.

5.1.1 TRENCH CHARACTERI STI CS

THE R ESTI MATED THAT A TOTAL COF APPROXI MATELY 2.8 M LLI ON GALLONS OF LEACHATE ARE IN THE

DI SPOSAL TRENCHES. THE RI, AS WELL AS PREVI QUS | NVESTI GATI ONS, CONCLUDED THAT THERE IS A LARCE
RANGE OF CONTAM NANT CONCENTRATI ONS | N SAMPLES COLLECTED FROM TRENCHES | N DI FFERENT PARTS COF THE
RESTRI CTED AREA.  ADDI TI ONALLY, SI TE RECORDS | NDI CATE THAT SAMPLES (TR TIUM GROSS ALPHA AND
BETA PARTI CLE ANALYSES) FROM THE SAME TRENCH SUMP YI ELD VARYI NG CONCENTRATI ONS AT DI FFERENT

TI MES.

FI FTEEN TRENCH SUWPS WERE SAMPLED DURI NG THE RI.  TRENCH SUWMP SAMPLI NG LOCATI ONS ARE | LLUSTRATED
IN FIGURE 5. THE TRENCH LEACHATE WAS FOUND TO CONTAIN A VARI ETY OF RADI ONUCLI DES (OF WHI CH
TRITIUM | S THE MOST PREDOM NANT), AS PRESENTED I N TABLE 4. | N GENERAL, THE NON- RADI OLOGQ CAL,
CHEM CAL CONCENTRATI ONS | N TRENCH LEACHATE SAMPLES WERE LON THE DOM NANT CHEM CAL CONSTI TUENTS
DETECTED WERE SCOLVENTS, CHELATI NG AGENTS, PHTHALATE ESTERS, HYDROCARBONS, PHENQOLI CS, ETHERS, AND
CARBOXYLI C ACI DS. CONCENTRATI ONS OF CHEM CAL CONSTI TUENTS RANGED FROM NON- DETECT TO LESS THAN
10 PPM (SEE TABLE 5.) A REVIEW OF PRE-RI TRENCH DATA | NDI CATES THAT THE TOTAL ORGANI C CARBON
(TOC) CONCENTRATI ON WAS VARI ABLE AMONG THE TRENCHES SAMPLED, W TH TOC VALUES RANG NG FROM 460 TO
3300 PPM  THE RESULTS OF | NORGANI C SAMPLE ANALYSES ARE PRESENTED I N TABLE 6. | N GENERAL,
TRENCH LEACHATE APPEARED TO BE H GHLY BUFFERED AND EXHI Bl TED NEAR- NEUTRAL PH VALUES. THE TRENCH
SAMPLES Yl ELDED NEGATI VE RESULTS FOR RCRA SCREENI NG TESTS FOR SULFI DE AND | GNI TABI LI TY.

ADDI TI ONALLY, ORGANI C AND | NORGANI C ANALYSES PERFORMED ON THE TRENCH LEACHATE SAMPLES | NDI CATED
THAT EP TOXICI TY AND TOXI CI TY CHARACTERI STI C LEACHABI LI TY PROCEDURE (TCLP) TEST RESULTS WOULD
ALSO BE NEGATI VE FOR THOSE SAMPLES. TABLE 7 PRESENTS THE RESULTS OF RCRA ANALYSES PERFCRVED ON
TRENCH LEACHATE SAMPLES.

5.1.2 GECLOGY AND GROUND WATER

MAXEY FLATS |'S LOCATED | N THE APPALACHI AN PLATEAU, | N THE KNOBS PHYSI OGRAPH C REG ON OF
NORTHEAST KENTUCKY. THE MFDS LIES IN A TECTON CALLY STABLE REG ON OF NOCRTH AMERI CA W TH FEW
EXPOSED FAULTS AND RELATI VELY | NFREQUENT EARTHQUAKES. HOWEVER, M NOR DAMAGE FROM EARTHQUAKES
HAS BEEN REPORTED | N THE REA ON FROM RECENT EARTHQUAKES, ONE OF WHI CH OCCURRED | N 1988, HAVI NG A
MAGNI TUDE CF 4.5 ON THE RI CHTER SCALE W TH AN EPI CENTER APPROXI MATELY 25 M LES SOUTHWEST COF THE
MFDS.

FI GURE 6 | LLUSTRATES THE ROCK UNI TS EXPCSED | N THE AREA SURROUNDI NG MFDS WHI CH CONSI ST OF SHALE,
SI LTSTONE, AND SANDSTONE RANG NG | N AGE FROM THE SI LURI AN TO M SSI SSI PPl AN (320 TO 430 M LLION
YEARS OLD). |IN THE MFDS AREA, THE ROCK UNITS DI P 25 FEET PER M LE (0.3 DEGREES); REG ONALLY
THEY DI P TO THE EAST AT 30 TO 50 FEET PER M LE.

THE NANCY MEMBER OF THE BORDEN FORVATION |'S EXPOSED ON THE HI LLTOP AT THE MFDS AND IS 27 TO 60
FEET THHCK. THE UNNT IS MOSTLY SHALE W TH TWO LATERALLY EXTENSI VE SI LTSTONE BEDS, THE LOWER
MARKER BED (LMB) AND UPPER MARKER BED (UMVB). THESE BEDS ARE 0.2 TO 2.8 FEET TH CK WHERE



ENCOUNTERED DURI NG DRI LLI NG OPERATI ONS AT THE MFDS.

UNDERLYI NG THE NANCY MEMBER, THE FARMERS MEMBER OF THE BORDEN FORVATI ON | S CHARACTERI ZED AS AN
| NTERBEDDED SI LTSTONE AND SHALE, APPROXI MATELY 29 TO 42 FEET TH CK.  UNDERLYI NG THE FARVMERS
MEMBER IS THE FOUR TO SEVEN FEET THI CK SHALE OF THE HENLEY BED, 17 TO 18 FEET TH CK SUNBURY
SHALE, AND 21 FEET TH CK BEDFORD SHALE.

FRACTURES ARE PRESENT I N ALL ROCK UNI TS AT THE MFDS, W TH FRACTURE SETS ORI ENTED, | N DESCENDI NG
ORDER, NORTHEAST- SQUTHWEST, NORTHWEST- SOUTHEAST, AND NORTH SOUTH. THE FRACTURE SETS ARE
GENERALLY WTH N 20 DEGREES OF VERTI CAL. THE WEATHERED SHALE OF THE NANCY MEMBER | S THE MOST
H GHLY FRACTURED. MOST GROUND WATER AVAI LABLE FOR SAMPLI NG DURI NG THE R WAS OBTAI NED FROM
FRACTURES OF GEOLOG C UNITS.  FIGURE 7 | DENTI FI ES THE LOCATI ON OF MONI TORI NG VELLS SAMPLED FOR
GROUND WATER

THE DI STI NGUI SHI NG FEATURE OF THE NANCY MEMBER, AND PERHAPS THAT OF THE SITE' S GEQLOGY, IS THE
LONER MARKER BED OF THE NANCY MEMBER. THE LMB IS A THI N SILTSTONE LAYER THAT | S GENERALLY

FLAT- LYI NG (SOVE LOCAL UNDULATI ONS OF THE BED ARE PRESENT, HOWEVER), FRACTURED AND WEATHERED,
AND LI ES APPROXI MATELY 15 TO 25 FEET BELOW GROUND SURFACE. THE LMB IS THE PRI NCl PAL LEACHATE
FLOW PATHWAY AT THE MFDS AND UNDERLI ES OR | NTERSECTS THE MAJORI TY OF DI SPOSAL TRENCHES.
CONSEQUENTLY, THE LMB IS A H GHLY CONTAM NATED GEQLOG C UNIT AT THE MFDS.  ANOTHER

DI STI NGUI SHI NG CHARACTERI STIC OF THE LMB | S THAT UNDERLYI NG UNI TS ARE HYDRAULI CALLY CONNECTED TO
THE LMB. HOWNEVER, RATES AND QUANTI TI ES OF FLOW TO THE UNDERLYI NG UNI TS ARE, MOST LIKELY, LOW

I T I'S ESTI MATED THAT THE NMAXI MUM TOTAL FLOW RATE AVWAY FROM THE RESTRI CTED AREA AND THROUGH THE
LMB REPRESENTS 70 PERCENT OF THE ENTI RE FLOW SYSTEM AT THE MFDS. THE VOLUME OF LMB EXFI LTRATI ON
TO THE H LLSLOPES HAS BEEN ESTI MATED AT APPROXI MATELY 159 GALLONS PER DAY, AT AMN MM THE
TOTAL FLOW FROM THE LMB AND LONER LYI NG BEDS HAS BEEN ESTI MATED AT 227 GALLONS PER DAY.

VERTI CAL M GRATI ON BETWEEN GECLOG CAL STRATA |S LI M TED BY SHALE LAYERS OF LOW PERMEABI LI TY,

WH CH ACT AS AQUI TARDS. ON THE WEST SIDE OF THE SITE, TRENCH LEACHATE M GRATES HORI ZONTALLY
THROUGH FRACTURES OF THE LOMER MARKER BED, WHI CH LI ES APPROXI MATELY 15 FEET BELOW GROUND SURFACE
IN THAT AREA. ON THE EAST SIDE OF THE SITE, THE 40 SERI ES TRENCHES, WH CH COWONLY BOTTOM NEAR
THE TOP OF THE FARVERS MEMBER ( APPROXI MATELY 40 FEET BELOW GROUND SURFACE), LEACH TRI TI UM AND
OTHER CONTAM NATI ON TO THE FARMERS MEMBER  BECAUSE THE MFDS |'S BOUNDED ON THREE S| DES BY STEEP
SLOPES, THE CONTAM NATED LEACHATE M GRATI NG HORI ZONTALLY THROUGH THE FRACTURED SI LTSTONE LAYERS
GENERALLY MOVES | NTO THE BOTTOM OF THE SO L LAYER ON THESE H LLSLOPES. HOWNEVER, AS EVI DENCED BY
THE OCCURRENCE OF SEEPS ON THE EAST H LLSI DE, NOT ALL LEACHATE M GRATES TO THE BOTTOM OF THE

SO L LAYER ON THE HI LLSLGPES.

HYDROGEQLOG C EVALUATI ONS OF THE MFDS | NDI CATE THAT GROUND WATER MOVEMENT THROUGH THE ROCK
STRATA TO THE DI SPCSAL TRENCHES NMAY BE NEGLI G BLE. HOAEVER, A POTENTI AL PATHWAY FOR GROUND
WATER FLOW | NTO THE TRENCHES WOULD BE THROUGH THE NARROW NECK AT THE NORTH SIDE OF THE SITE
WHERE THE MFDS TRENCH AREA |'S CONNECTED TO THE MAI N PORTI ON OF THE MAXEY PLATEAU. BECAUSE OF
PRESENT WATER MOUNDI NG AT THE SITE (I.E., THERE IS A H GHER POTENTI OVETRI C SURFACE AT THE CENTER
OF THE SI TE THAN AT THE EDCES), THE TENDENCY | S FOR WATER/ LEACHATE TO M GRATE OQUTWARDLY FROM THE
SI TE RATHER THAN INTO I T. FURTHERMORE, EVEN | F THE TREND WERE REVERSED, THE GROUND WATER

M GRATI ON | NTO THE TRENCHES | S ANTI CI PATED TO BE M NI MAL FOR TWD REASONS. FI RST, THE VERY

LI M TED PERMVEABI LI TY OF THE VAR QUS ROCK STRATA ( EXCEPT THROUGH FRACTURES) WOULD PRECLUDE

SI GNI FI CANT M GRATI ON.  SECOND, DUE TO THE NATURAL GECLOG CAL CONFI GURATI ON OF THE MFDS PLATEAU
AND THE NARROW LAND BRI DGE CONNECTI NG THE MFDS TO THE REVAI NDER CF THE PLATEAU, GROUND WATER
FLON NG SQUTH TOMRD THE TRENCHES WOULD VERY LI KELY M GRATE AND DRAIN | NTO THE NATURAL GULLIES
TO THE EAST AND WEST OF THE CONNECTI NG LAND BRI DGE RATHER THAN M GRATE THE LONGER DI STANCE | NTO
THE TRENCHES. FURTHER MCDELI NG MONI TORI NG, AND DATA EVALUATI ON ARE PLANNED TO ASSESS
HYDROGECLOG C CONDI TI ONS AT THE MFDS.



TRITIUM IS THE PREDOM NANT RADI ONUCLI DE DETECTED | N GROUND WATER, AS CONFI RMED DURI NG THE RI.
SAMPLES TAKEN FROM MONI TORI NG VEELLS I N THE LOANER MARKER BED HAD HI GHER TRI TI UM CONCENTRATI ONS
(UP TO 2,000,000 PClI/M LLILITER) THAN SAMPLES TAKEN FROM DEEPER GEOLOG C UNI TS, W TH THE

H GHEST TRI TI UM CONCENTRATI ONS DETECTED ON THE WEST SI DE OF THE RESTRI CTED AREA. OTHER

RADI ONUCLI DES DETECTED | NCLUDE COBALT- 60, CARBON- 14, STRONTI UM 90, RADI UM 226, URANI UM 233/ 234,
URANI UM 235, URANI UM 238, PLUTONI UM 238, AND PLUTONI UM 239/ 240. THESE TR TI UM CONCENTRATI ONS
AND THE PRESENCE OF OTHER RADI ONUCLI DES | NDI CATE THAT THE CONTAM NATI ON WAS CAUSED BY TRENCH
LEACHATE. TABLE 8 SUWARI ZES THE RESULTS CF RADI ONUCLI DE ANALYSES ON GROUND WATER SAMPLES
COLLECTED DURI NG THE RI.

NON- RADI ONUCLI DE ANALYSES | N MONI TORI NG VELLS | NDI CATE THE PRESENCE OF CRGANI CS AND | NORGANI CS
SUCH AS BENZENE, TCOLUENE, XYLENES, ARSEN C, TOTAL PHENCLI CS AND CYANI DE. THE H GHEST
CONCENTRATI ONS OF NON- RADI ONUCLI DES WERE DETECTED | N WELLS COWVPLETED I N THE LMB ON THE WEST SI DE
OF THE RESTRI CTED AREA, WH CH ALSO HAD THE HI GHEST RADI OLOG CAL CONTAM NATI ON.  TABLES 9 THROUGH
11 PRESENT THE RESULTS OF ORGAN C, | NOCRGANI C AND RCRA ANALYSES ON GROUND WATER SAMPLES COLLECTED
DURI NG THE RI.

THE LMB AND THE FARMERS MEMBER ARE THE TWD PRI NCl PAL GECLOG CAL FORVATI ONS AT THE MFDS BY WH CH
LEACHATE M GRATES TO THE HI LLSLOPES.

5.1.3 SALS

SO L COVER ON THE HI LLSLOPES I N THE MFDS AREA AVERAGES FI VE FEET THI CK, BUT RANGES FROM 0.5 TO
GREATER THAN 18 FEET TH CK. THE SO L TYPES ARE GENERALLY AN UPPER SO L UNIT OF CLAYEY SILT, AND
A LOMER SOL UNNT OF SILTY CLAY.

FI GURE 8 | DENTI FI ES THE LOCATI ONS OF SO L SAMPLES OBTAI NED FROM HAND AUGERS DURING THE RI.  IN
THE SO LS ON THE THREE SLOPES ADJACENT TO THE SITE, TRITIUM IS THE PREDOM NANT CONTAM NANT, W TH
THE LARGEST CONTAM NATED AREAS AND H GHEST LEVELS OF TRI TI UM CONTAM NATI ON ON THE UPPER PART OF
THE NORTHWEST SIDE OF THE SI TE (NORTH OF THE WESTERN SERI ES TRENCHES). TRI TI UM CONCENTRATI ONS
RANGED FROM NON- DETECT TO 560,000 PCI/M LILITER THE SO L ANALYSES, | N CONJUNCTI ON W TH THE
GROUND WATER AND TRENCH LEACHATE ANALYSES, | NDI CATE THAT TR TI UM HAS M GRATED THRQUGH THE
FRACTURED LMB FROM THE TRENCHES TOMRD THE WEST H LLSLOPE AND HAS SUBSEQUENTLY M GRATED

DOMNN- SLOPE ALONG THE SO L/ ROCK | NTERFACE.  ADDI TI ONALLY, ELEVATED TRI TI UM CONCENTRATI ONS (50 TO
420 PGl /M LILITER) WERE OBSERVED NEAR THE CENTER OF THE EAST SLOPE, BELOWN AN QUTCRCP OF THE
FRACTURED FARMERS MEMBER. SEE FIGURE 9. TH'S TR TI UM ORI G NATED IN THE 40 SER ES TRENCHES ON
THE EAST SIDE OF THE SITE, WH CH WERE EXCAVATED TO NEAR THE TOP OF THE UPPER FARMVERS MEMBER
OTHER S| TE- RELATED RADI ONUCLI DES DETECTED I N SO LS AT THE MFDS | NCLUDE COBALT-60 (0.3 PCl/ GRAM
AND CESI UM 137 (0.1 - 0.8 PClI/GRAM . PREVI QUS TESTI NG ALONG THE SO L- ROCK | NTERFACE BY THE
COMMONWEALTH | NDI CATED THE PRESENCE OF ADDI TI ONAL RADI ONUCLI DES SUCH AS STRONTI UM 90, CARBON- 14,
AND PLUTONI UM 238 AND -239. TABLE 12 PROVI DES THE CONCENTRATI ON RANGES OF RADI ONUCLIDES IN R
SO L SAMPLES.

TOLUENE WAS THE MOST W DELY DETECTED CHEM CAL CONTAM NANT AT THE MFDS, RANG NG FROM 40 TO 250
PPB. OTHER VCOLATI LE ORGANI C CONTAM NANTS DETECTED I N SO LS | NCLUDE ACETONE AND METHYLENE
CHLORI DE | N LOW CONCENTRATI ONS.  PESTI Cl DES, PCBS, AND SEM - VOLATI LE CONTAM NANTS WERE NOT
DETECTED IN SO LS OF THE MFDS STUDY AREA, W TH THE EXCEPTI ON OF ONE PESTICI DE, DI ELDRIN, WH CH
WAS DETECTED | N A FOOD CROP STUDY AREA (SEE DI SCUSSI ON BELOW. ALL SO L SAMPLES DI SPLAYED

I NORGANI C CONCENTRATI ONS W THI N RANGES CONSI DERED NORMAL FOR SO LS, W TH THE EXCEPTI ON CF
ARSENI C, WH CH WAS DETECTED AT 60 TO 106 PPM  TABLES 13 AND 14 PROVI DE THE CONCENTRATI ON RANGES
FOR ORGANI C AND | NORGANI C ANALYSES, RESPECTI VELY, PERFORVED ON SI TE SO L SAMPLES DURI NG THE R .
AS | NDI CATED | N TABLES 15 AND 16, NEGATI VE RESULTS WERE REPORTED FOR THE RCRA PARAMETERS TESTED
FOR SO L AND SO L WATER  ORGAN C AND | NCRGANI C ANALYSES PERFORMED ON THESE SO L SAMPLES

I NDI CATE THAT EP TOXICI TY AND TCLP TEST RESULTS WOULD ALSO BE NEGATI VE.



SAMPLES COLLECTED I N THE FOCD CROP STUDY AREA (SEE FlI GURE 10 FOR SAMPLE LOCATI ONS) | NDI CATE NO
S| TE- RELATED CONTAM NATI ON | N THESE OFF-SI TE LOCATIONS. DI ELDRIN, A PESTI Cl DE, WAS DETECTED | N
ONE FOOD CRCP SAMPLE BUT | S RELATED TO FARM NG ACTI VI TI ES RATHER THAN THE SI TE.

5. 1.4 SURFACE WATER AND SEDI MENTS

SURFACE WATER AND SEDI MENT | NVESTI GATI ONS DURI NG THE R | NVOLVED THE COLLECTI ON AND ANALYSES OF
SAMPLES FROM SURFACE WATER RUNCFF LEAVI NG THE RESTRI CTED AREA (WH CH EXI TS THROUGH THREE WATER
CONTROL STRUCTURES LOCATED AT THE PERI PHERY OF THE RESTRI CTED AREA) AND OFF- SI TE CREEKS WH CH
RECEI VE RUNCFF FROM THE MFDS AS WELL AS FROM OFF- SI TE SOURCES. FI GURE 11 | LLUSTRATES THE

LOCATI ONS OF SURFACE WATER AND SEDI MENT SAMPLE COLLECTI ON DURI NG THE RI.

TR TIUM (10 TO 60 PCI/MLILI TER) AND RADI UM 226 (0.26 PCl/GRAM { ROCK LI CK CREEK} AND 0. 29
PCl / GRAM {DRI P SPRI NGS HOLLOVW}) WERE THE ONLY RADI ONUCLI DES DETECTED | N THE SURFACE WATER
SAVPLES DURI NG THE RI. CONCENTRATI ONS OF TRI TI UM WERE H GHEST AT THE WATER CONTROL STRUCTURES
ADJACENT TO THE RESTRI CTED AREA AND DECREASED W TH DI STANCE AWAY FROM THE RESTRI CTED AREA. THE
PRI NCI PAL SOURCES OF TRI TI UM ENTERI NG THESE STRUCTURES ARE CONTAM NATED LI QUI DS THAT HAVE

M GRATED FROM THE TRENCHES TO THE HI LLSLOPES THROUGH FRACTURED BEDROCK AND ATMOSPHERI C RELEASES
OF TRI TI UM FROM THE TRENCHES. THE CONCENTRATI ON RANGES OF RADI ONUCLI DES | N SURFACE WATER
SAVPLES ARE PRESENTED | N TABLE 17.

THE COMMONVEALTH OF KENTUCKY HAS DETECTED STRONTI UM 90 | N SURFACE WATER I N THE EAST MAI N

DRAI NAGE CHANNEL. THE COVMONVEALTH HAS ALSO DETECTED STRONTI UM 90 I N THE EAST POND, AT THE EAST
POND QUTLET, AND I N THE SOUTH DRAI NAGE AREA. ADDI Tl ONALLY, THE COMMONWEALTH HAS DETECTED

TRI TI UM CONCENTRATI ONS | N VARI QUS SI TE DRAINS | N EXCESS CF 1000 PCl /M LI LI TER

ANALYTI CAL RESULTS FROM THE R | NDI CATE LOW CONCENTRATI ONS ( RANG NG FROM 5 PPB TO 98 PPB) OF
CHEM CAL CONSTI TUENTS | N SURFACE WATER ~ CHEM CAL CONTAM NANTS DETECTED | N SURFACE WATER SAMPLES
VERE LI M TED TO ACETONE, 2- BUTANONE, CHLOROFORM TOLUENE, BI S(2- ETHYLHEXYL) PHTHALATE, AND
HEXACHLORCBENZENE.  CONCENTRATI ON RANGES OF CRGANI C AND | NORGANI C CHEM CALS ARE PRESENTED I N
TABLES 18 AND 19, RESPECTI VELY.

I'N CONJUNCTI ON W TH THE SURFACE WATER SAMPLI NG PROGRAM DURI NG THE RI, SEDI MENT SAMPLES WERE
COLLECTED AT THE SAME LOCATI ONS ( SEE FI GURE 11). SEDI MENT SAMPLE ANALYSES | NDI CATED TRITIUM I N
CONCENTRATI ONS RANG NG FROM 10 TO 70 PCI/ M LILITER  TRI TI UM CONCENTRATI ONS WERE GREATER AT THE
WATER CONTROL STRUCTURES ADJACENT TO THE RESTRI CTED AREA THAN AT THE MORE DI STANT STREAM

SAMPLI NG STATI ONS.  OTHER RADI ONUCLI DE CONCENTRATI ONS | N SEDI MENT MO STURE WERE W THI N THE RANGE
OF BACKGROUND CONCENTRATI ONS.  (SEE TABLE 20 FOR CONCENTRATI ON RANGES OF RADI ONUCLI DES | N STREAM
SEDI MENT SAMPLES. )

VOLATI LE ORGANI C CHEM CALS (ACETONE, 2- BUTANONE, METHYLENE CHLORI DE, AND TOLUENE) DETECTED IN
SEDI MENT SAMPLES RANGED FROM 5 PPB TO 170 PPB. SEM - VOLATI LE ORGANI C CHEM CAL CONSTI TUENTS

( PHTHALATE ESTERS, PHENCL, PHENANTHRENE, FLUORANTHENE, AND PYRENE) RANGED FROM 5 PPB TO 1800
PPB. THE H GHEST CONCENTRATI ON DETECTED WAS PHTHALATE ESTERS. PHTHALATE ESTERS WERE ONLY
DETECTED | N SAVPLES ASSOCI ATED W TH SURFACE WATER RUNOFF FROM THE RESTRI CTED AREA AND THE
PROBABLE SOURCE OF THE PHTHALATE ESTERS |'S THE PVC USED TO COVER THE TRENCHES. (SEE TABLES 21
AND 22 FOR CONCENTRATI ON RANGES OF ORGANI CS AND | NORGANI CS, RESPECTI VELY, | N STREAM SEDI MENT
SAVPLES. )

5.1.5 AIR
ALTHOUGH AN Al R QUALI TY | NVESTI GATI ON WAS NOT PERFORMED DURI NG THE REMEDI AL | NVESTI GATI ON CF THE

MFDS, ATMOSPHERI C DATA |'S AVAI LABLE FOR THE SI TE FROM 1983 TO PRESENT. FOR THE YEARS 1983 TO
1987, THE AVERAGE GROSS ALPHA, GAMVA, AND BETA CONCENTRATI ONS MEASURED AT THE Al R MONI TORI NG



STATI ONS AROUND THE PERI METER OF THE RESTRI CTED AREA WERE THREE TO FI VE TI MES LONER THAN THE
MAXI MUM CONCENTRATI ON PERM TTED BY COMMONVEALTH REGULATI ONS OUTSI DE THE RESTRI CTED AREA FOR

I NDI VI DUAL RADI ONUCLI DES.  THE AVERACGE TRI TI UM ACTI VI TY MEASURED AT THE Al R MONI TORI NG STATI ONS
RANGED FROM 240 TO 3, 000 PCl/CUBI C METER DURI NG THE YEARS 1983 TO 1986, AND AVERAGED 275
PCl/CUBI C METER I N 1987. FOR COVPARATI VE PURPCSES, THE AVERAGE TRI TI UM ACTIVITY FOR 1987 IS
LESS THAN 0.2 PERCENT OF THE NMAXI MUM PERM SSI BLE CONCENTRATI ON (200, 000 PCI/ CUBI C METER) FOR
AREAS QUTSI DE THE RESTRI CTED AREA. THE H GHEST AVERACGE Al RBORNE TRI TI UM CONCENTRATI ON MEASURED
AT A SINGLE LOCATI ON DURI NG 1987 WAS 1, 260 PCl/CUBI C METER, 0.6 PERCENT OF THE AVERAGE ANNUAL
MAXI MUM PERM SSI BLE CONCENTRATI ON.

THE PRI MARY SOURCE OF Al RBORNE RADI ATI ON PRI OR TO 1987 WAS THE EVAPORATCR SYSTEM  (THE SITE
EVAPORATOR CEASED OPERATI ON AT THE MFDS I N 1986). THE TREND OF Al RBORNE TR TlI UM CONCENTRATI ONS
HAS CLOSELY FOLLOWED THE RELEASE OF TRI TIUM BY THE SI TE' S EVAPCRATCR SYSTEM TR TI UM

CONCENTRATI ONS MEASURED AT THE Al R MONI TORI NG STATI ONS MARKEDLY DECREASED DURI NG 1983 AND 1987
WHEN THE EVAPORATOR WAS NOT OPERATI NG AND AGAI N I N 1986 WHEN THE EVAPCRATOR WAS OPERATI NG AT
LONER CAPACI TI ES. OTHER POTENTI AL SOURCES COF Al RBORNE RADI ATI ON ARE TRI TI UM TRANSPI RED BY TREES,
DI FFUSION CF TR TI UM VAPCR DI RECTLY THROUGH THE TRENCH CAP, AND THE ASCENSI ON OF TRI Tl UM BEARI NG
GASES ESCAPI NG FROM TRENCH SUMPS.

#SOSR
6.0 SUWARY CF SI TE R SKS

AS PART OF THE RI/FS, AN ASSESSMENT OF SI TE Rl SKS WAS PERFORVED BY THE MAXEY FLATS STEERI NG
COW TTEE (COWM TTEE) USI NG EXI STI NG SI TE DATA AND | NFORVATI ON GATHERED DURI NG THE REMEDI AL

I NVESTI GATION.  THE COW TTEE' S APPENDI X D TO THE FEASI Bl LI TY STUDY REPCRT, AND EPA' S ADDENDUM
REPORT TO THE FS REPORT, NAY BE CONSULTED FOR A MORE | N- DEPTH EXPLANATI ON OF BOTH THE PROCESS
AND RESULTS OF THE RI SK ASSESSMENT FCR THE MAXEY FLATS DI SPOSAL SI TE. THE DOSE ESTI MATES
PRESENTED IN TH' S SECTI ON ARE MEDI AN DOSES, UNLESS OTHERW SE NOTED. ADDI TI ONALLY, THE

ASSUMPTI ONS EMPLOYED | N THE CALCULATI ON OF SI TE RI SKS AND RESULTANT DOSE ESTI MATES, PROVIDED I N
TH S SECTI ON, ARE DERI VED FROM THE COW TTEE' S FI NAL, APRIL 1991 R SK ASSESSMENT, UNLESS
OTHERW SE NOTED.

THE R SK ASSESSMENT | DENTI FI ED THE CONTAM NANT SOURCES AND EXPCSURE PATHWAYS WHI CH POSE THE
GREATEST POTENTI AL THREAT TO HUVAN HEALTH AND THE ENVI RONVENT AND THEN EVALUATED THE BASELI NE
RI SKS ASSCCI ATED W TH A NO ACTI ON ALTERNATIVE;, |.E., A SCENAR O WH CH ASSUMED THAT THE SI TE
WOULD BE ABANDONED. THE RI SK ASSESSMENT ASSUMED EXPOSURE SCENARI OS THAT | NVOLVED (1) THE
DEGRADATI ON OF THE EXI STING SO L CAP AND THE SUBSEQUENT LEACH NG AND TRANSPORT OF RADI ONUCLI DES
OFFSI TE, AND (2) | NDI VI DUALS TRESPASSI NG AND ESTABLI SH NG RESI DENCE AT THE SI TE.

POTENTI AL CONTAM NATI ON SOURCES AT THE MFDS WERE DETERM NED TO | NCLUDE TRENCH MATERI AL,
LEACHATE, SITE STRUCTURES, ABOVE- CROUND TANKS, GROUND SURFACES, CGROUND WATER, AND SOl L.

POTENTI AL RQUTES OF EXPCSURE TO CONTAM NANTS, CALLED EXPCSURE PATHWAYS, WERE DEVELOPED BASED ON
BOTH THE CURRENT S| TE CONDI TI ONS AND FUTURE, POTENTI AL PATHWAYS TYPI CALLY EXAM NED I N A PUBLIC
HEALTH EVALUATION.  FOR THE MFDS, TWD SETS OF POTENTI AL PATHWAYS WERE EVALUATED - | NTRUDER
(ON-SI TE) PATHWAYS AND NON- | NTRUDER ( OFF- SI TE) PATHWAYS. FOR THE | NTRUDER SCENARI O, I T WAS
ASSUMED THAT THE SI TE WOULD BE ABANDONED AND AN | NDI VI DUAL WOULD OCCUPY AN AREA CF THE SITE

WH CH | S CURRENTLY KNOWN AS THE RESTRI CTED AREA. THE NON-I NTRUDER SCENARI O, LI KE THE | NTRUDER
PATHWAYS, ASSUMED THE SI TE WOULD BE ABANDONED, BUT | NVOLVED PATHWAYS (PRI MARI LY CFF- SI TE
PATHWAYS) OTHER THAN THOSE ASSCCI ATED W TH OCCUPYI NG THE S| TE.

OF THE CONTAM NANTS | DENTI FI ED AT THE MFDS, TWD SETS OF CONTAM NANTS REPRESENTI NG THE GREATEST
POTENTI AL FOR | MPACTI NG HUVAN HEALTH, CALLED | NDI CATOR CONTAM NANTS, WERE DEVELOPED. TABLE 23
I DENTI FI ES THE TWO GROUPS OF | NDI CATOR CONTAM NANTS SELECTED FOR THE MAXEY FLATS DI SPCSAL SI TE,
RADI ONUCLI DE AND NON- RADI ONUCLI DE | NDI CATCORS.



6.1 OFF-SI TE EXPOSURE SCENARI O

THE PATHWAYS EVALUATED FOR THE OFF- SI TE EXPOSURE SCENARI O ARE LI STED | N TABLE 24, AND DESCR BED
BELOW I N ORDER TO EVALUATE THE POTENTI AL OFF- SI TE EXPCSURE SCENARI O, | T WAS ASSUMED THAT THE
SI TE WAS ABANDONED AND NO MEASURES ARE | N PLACE TO CONTROL OR M Tl GATE SI TE RELEASES.

APPROXI MATELY 10 PERCENT OF RAI NWATER WAS ASSUMED TO PENETRATE DEEP | NTO THE TRENCHES AND LEACH
RADI ONUCLI DES FROM THE WASTE. THE CONTAM NATED RAI NVATER WAS ASSUMED TO PERCOLATE DOMWN | NTO THE
STRATA UNDERLYI NG THE TRENCHES AND M GRATE LATERALLY BENEATH THE TRENCHES TO THE MFDS

H LLSLOPES. FROM HERE, THE CONTAM NATED WATER WAS ASSUMED TO PARTI ALLY EVAPORATE AND PARTI ALLY
TO BE TRANSPORTED DOM THE HI LLSLOPES TO THE VALLEY BELOWN AS A RESULT OF EVAPOTRANSPI RATI ON,
TR TI ATED WATER BECOMES Al RBORNE AND | S TRANSPORTED COFF- SI TE TO RECEPTOR LOCATI ONS.

6.1.1 WELL WATER PATHWAY
THE OFF-SI TE WELL WATER PATHWAY | NCLUDES THE FOLLOW NG ASSUMPTI ONS:

. A DRI NKI NG WATER VEELL I N THE ALLUVI UM BECOVES CONTAM NATED; LEACHATE M GRATES I N
GROUND WATER FROM THE TRENCHES THROUGH THE LONER MARKER BED (LMB), LOWNER NANCY AND
FARMERS MEMBERS TO THE HI LLSLOPE; M GRATI ON DOAN THE HI LLSLOPE IS VI A SURFACE WATER
RUNCFF IN WASHES; DI LUTI ON BY SURFACE RUNCFF WATER, EVAPOTRANSPI RATI ON LOSSES ON THE
H LLSLCPE, | NFI LTRATION | NTO THE ALLUVI UM AT THE BOTTOM OF THE HI LLSLCPE, AND
DI LUTION IN THE ALLUVI AL GROUND WATER BY ADDI Tl ONAL RECHARCGE AND UPSTREAM GROUND
WATER COCCUR

. THE MFDS AND SURROUNDI NG AREA ARE DI VI DED | NTO EI GHT SUB- BASI N DRAI NAGE AREAS, WHI CH
CARRY DI FFERENT PRCOPCRTI ONS OF RUNOFF AND CONTAM NANTS AND ARE ANALYZED
I NDI VI DUALLY FOR CONTRI BUTI ONS TO ALLUVI AL GROUND WATER | N THE STREAM VALLEYS.

. I NDI VI DUALS USE A VEELL I N THE ALLUVI UM FCR DRI NKI NG WATER OVER A LI FETI ME AND
CONSUME TWD LI TERS PER DAY.

. NO CONTAM NANTS M GRATE VI A GROUND WATER THRQUGH THE COLLUVIUM SO L, OR BEDRCOCK
I NTO THE ALLUVI AL AQUI FER

. RADI QACTI VE DECAY REDUCES RADI ONUCLI DE CONCENTRATI ONS OVER THE ESTI MATED TRAVEL TI ME
FOR THE PATHWAY.

. RADI ONUCLI DES AND OTHER CONTAM NANTS ARE SUBJECT TO RETARDATI ON BY SCRPTI ON EFFECTS.

FI GURE 12 | LLUSTRATES THE PROQJECTED EXTENT OF POTENTI ALLY CONTAM NATED ALLUVI UM UNDER A NO
ACTI ON ALTERNATI VE, USED | N EVALUATI NG EXPOSURES ASSOCI ATED W TH THE WELL WATER PATHWAY.

6. 1.2 SURFACE WATER PATHWAY

TH S PATHWAY BEGA NS I N THE SAME MANNER AS THE WELL WATER PATHWAY; THAT 1S, CONTAM NATED RUNCFF
TRAVELS DO THE H LLSLCOPE. HOWEVER, UNLI KE THE WELL WATER PATHWAY, WHERE THE FLOW IS DI VI DED
INTO EI GHT REG ONS, ALL THE RADI QACTIVITY IS ASSUVED TO BE DEPCSI TED | NTO A CREEK, AND THE CREEK
WATER IS USED AS A SOURCE COF DRI NKI NG WATER FOR LI VESTOCK. |IN ADDITION, GRASS IN THE VICINI TY
OF THE CREEK IS I NGESTED BY THE LI VESTOCK. HUMANS THEN | NGEST THE CONTAM NATED M LK AND BEEF.

6. 1.3 ERCSI ON PATHWAY

ANOTHER PATHWAY | NCLUDED I N THE OFF- SI TE EXPOSURE SCENARI O | S THE ERCSI ON PATHWAY. THE ERCSI ON
PATHMAY ASSUMED THAT, W THOUT ERCSI ON CONTRCLS, SURFACE AND HI LLSLOPE SO L WLL BE TRANSPORTED



TO THE ALLUVI AL VALLEY. THE ANALYSI S | S BASED ON THE ASSUMPTI ON THAT NO STEPS ARE TAKEN TO
PREVENT THE "BATHTUB" EFFECT OR TO PROTECT THE OVERLYI NG SO L FROM ERCSION.  AS A RESULT CF THE
"BATHTUB" EFFECT, LEACHATE | S ASSUMED TO RI SE UP PER ODI CALLY, SATURATE THE OVERLYI NG SO L, AND
OVERFLOW THE TRENCHES. THE OVERLYI NG SO L THEREBY BECOVES CONTAM NATED AND, WHEN EROCDED DOMN TO
THE ALLUVI AL VALLEY, BECOMES A SOURCE OF EXPOSURE TO I NDI VI DUALS LI VING I N THE VALLEY.

THE ERCSI ON PATHWAY ACTUALLY CONSI STS OF A SUBSET OF PATHWAYS WH CH | NCLUDE THE FOLLOWNG (1)

DI RECT RADI ATI ON FROM LI VI NG ON CONTAM NATED ALLWI UM (2) THE | NGESTI ON OF CONTAM NATED SURFACE
WATER, (3) THE | NGESTI ON OF VECGETABLES GROM | N CONTAM NATED ALLUVI UM AND (4) THE | NGESTI ON OF
BEEF AND M LK OBTAI NED FROM CATTLE AND M LK COAS RAI SED ON WATER OBTAI NED FROM THE CREEK AND
FODDER FROM THE CONTAM NATED ALLUVI AL PLAIN.

THE DRI NKI NG WATER PATHWAY CF THE ERCSI ON PATHWAY |S BASED ON THE ASSUMPTI ON THAT AN | NDI VI DUAL
OBTAINS ALL H S DRI NKI NG WATER FROM A LOCAL CREEK. DCSES FROM THE | NGESTI ON OF VEGETABLES ARE
BASED ON THE ASSUWVPTI ON THAT ALL VECGETABLES ARE OBTAI NED FROM GARDENS LOCATED ON THE

CONTAM NATED ALLUWI UM  SIM LARLY, M LK AND BEEF DOSES ARE BASED ON THE ASSUMPTI ON THAT THE
CATTLE AND COA5 CBTAIN ALL THEI R DRI NKI NG WATER FROM THE CREEK AND FODDER FROM GRASS GROW NG | N
THE CONTAM NATED ALLUVI UM THE DOSES ALSO | NCLUDE DI RECT RADI ATI ON FROM CONTI NUAL EXPOSURE FROM
LI VING ON CONTAM NATED ALLUVIUM  THESE DOSES WERE BASED ON THE ASSUMPTI ON THAT THE

CONTAM NATI ON IS AN EFFECTI VE | NFI NI TE PLANE, WTH NO CREDI T TAKEN FOR SHI ELDI NG

THE EXPOSURES ASSOCI ATED W TH THE EROCSI ON PATHWAYS WERE PERFCRVED FOR A RANGE OF TI ME PERI CDS
THAT REFLECT A DECAYI NG SOURCE TERM AND A CHANG NG EROCSI ON RATE. THE RESULTS OF THE ANALYSES
FOR THE UPPERBCUND ESTI MATE FOR THE ERCSI ON PATHWAY ARE PRESENTED I N TABLE 25. EPA BELI EVES
THAT THE UPPERBOUND ESTI MATES ARE THE APPROPRI ATE VALUES ASSCCI ATED W TH THE ERCSI ON PATHWAY DUE
TO THE NUMBER OF UNCERTAI NTIES | N THE ERCSI ON PATHWAY ANALYSIS. SEE SECTION 6.3 - R SK

UNCERTAI NTI ES, FOR A DI SCUSSI ON OF RI SK ASSESSMENT UNCERTAI NTI ES.

6.1.4 SEDI MENT PATHWAY

ANOTHER OFF- SI TE PATHWAY EVALUATED I N THE MFDS BASELI NE R SK ASSESSMENT WAS THAT OF A CHI LD

I NGESTI NG CONTAM NATED SEDI MENTS. CONTAM NANTS TRAVEL TO THE HI LLSLOPES AND | NTO THE SURFACE
WATER SYSTEM AS THE CONTAM NATED SURFACE WATER MOVES OVER THE STREAM BEDS, SOVE COF THE

CONTAM NANTS ADHERE TO THE SEDI MENTS OF THE STREAM BED. THEN, THROUGH THE COURSE OF PLAY I N THE
STREAM BEDS, A CHI LD | NGESTS 0.7 GRAVB OF CONTAM NATED SEDI MENTS PER DAY. | T WAS ASSUMED THAT
THE SEDI MENTS ARE APPROXI MATELY 50 PERCENT WATER, WH CH CONTAI NS TRI TI UM AT THE SAME

CONCENTRATI ON AS THE SURFACE WATER

6. 1.5 DEER PATHWAY

TH S PATHWAY | NVOLVES THE M GRATI ON OF CONTAM NANTS TO THE HI LLSLOPES. UPON REACHI NG THE

H LLSLOPES, THE CONTAM NATI ON | S | NCORPORATED | NTO PLANTS.  APPROXI MATELY 150 KI LOGRAMS/ YEAR COF
CONTAM NATED PLANTS ARE THEN EATEN BY DEER FORAG NG ON THE HI LLSLOPES. ALSO, THE DEER DRI NKS
3650 LI TERS/ YEAR OF CONTAM NATED WATER FROM THE STREAMS. THE CONTAM NANTS ARE THEN | NCORPORATED
I NTO THE MEAT OF THE DEER. A HUNTER KI LLS THE DEER AND | NGESTS 5 KI LOGRAMS OF DEER MEAT PER
YEAR

6. 1. 6 EVAPOTRANSPI RATI ON PATHWAY

TH S PATHWAY | NVOLVES THE UPTAKE OF CONTAM NATED LI QUI DS | NTO PLANTS. THROUGH THE PROCESS OF
EVAPOTRANSPI RATI ON, WHI CH | S THE RELEASE COF WATER VAPOR FROM THE PLANTS TO THE ATMOSPHERE,
TRITIUM IS RELEASED TO THE Al R AND | NCORPORATED | NTO FOCD AND DRI NKI NG WATER SCQURCES, OR

DI RECTLY I NHALED BY A HUMAN. TRITIUM IS THE ONLY CONTAM NANT TO MOVE BY TH S PATHWAY.



6.1.7 TRENCH SUMP PATHWAY

TH S PATHWAY | NVOLVES THE ESCAPE OF TR Tl ATED WATER FROM TRENCHES VI A TRENCH SUWMPS AND CRACKS | N
THE TRENCH CAP. A PERSON THEN | NHALES THE CONTAM NATED AIR.  TRITIUM IS THE ONLY CONTAM NANT TO
MOVE BY TH S PATHWAY.

6.1.8 CONCLUSI ONS OF THE OFF- SI TE EXPOSURE SCENARI O

THE RESULTS OF THE R SK ASSESSMENT REVEALED THAT, FOR OFF- SI TE EXPOSURE PATHWAYS, TRI TI UM IS THE
ORI TICAL RADI ONUCLIDE. THE WELL WATER PATHWAY IS, BY FAR THE DOM NANT OFF-SI TE PATHVAY. |F NO
ACTION |'S TAKEN AT THE SI TE, THE TOTAL DOSE EQUI VALENT FROM ALL | NDi CATORS FROM ALL COVBI NED
OFF- SI TE PATHVWAYS TO | NDI VI DUALS WOULD BE 75 MREM PER YEAR FOR THE AVERAGE CASE, ALMOST HALF OF
WH CH |'S ATTRI BUTABLE TO TRITIUM THE UPPER BOUND ESTI MATE OF EXPOSURE FROM SUCH A SCENARI O
WOULD TOTAL 4300 MREM PER YEAR FOR EACH YEAR OF EXPOSURE UNDER A NO ACTI ON ALTERNATIVE, IT IS
ESTI MATED THAT THE LI FETI ME RI SK OF FATAL CANCER WOULD BE 3 X (10-5) FOR THE AVERAGE CASE (75
MREM AND 1.7 X (10-3) FOR THE UPPERBOUND CASE (4300 MREM). (EPA'S TARGET RISK RANGE IS 1 X
(10-4) TO 1 X (10-6) WH CH EQUATES TO ONE ADDI TI ONAL CANCER I N 10,000 FOR 1 X (10-4) AND ONE
ADDI TI ONAL CANCER | N 1, 000,000 FOR 1 X (10-6).)

THE LI FETI ME R SK OF CANCER FROM PROLONGED EXPCSURE (MANY YEARS OF EXPOSURE) FROM OFF- S| TE
PATHWAYS WOULD BE APPROXI MATELY 1 X (10-3) (AVERAGE CASE) AND 6 X (10-2) (UPPERBOUND CASE). THE
WELL WATER PATHWAY CONTRI BUTES THE SINGLE HI GHEST DOSE AMONG PATHWAYS, W TH SOl L ERCSI ON

CONTRI BUTI NG ALMOST ALL OF THE REMAI NING DOSE.  BOTH THE AVERAGE AND UPPER BOUND ESTI MATES OF
OFF- SI TE EXPOSURE EXCEED THE MFDS REMEDI ATI ON GOAL OF 25 MREM PER YEAR FOR THE ENTI RE S| TE.

DURI NG THE 70- YEAR TI MEFRAME (THE PERI GD OF TI ME TYPI CALLY USED | N EVALUATI NG RI SKS AT SUPERFUND
SITES) FOR A NO ACTI ON ALTERNATI VE, TR TI UM AND STRONTI UM 90 WOULD EXCEED DRI NKI NG WATER LI M TS
I N WATER EXTRACTED FROM WELLS LOCATED AT THE BASE OF THE H LLSLOPES AND THE 4 MREM YR MAXI MUM
CONCENTRATI ON LIM T FOR BETA ACTIVITY WOULD BE EXCEEDED.

OVER THE 500- YEAR TI ME FRAME (WHICH | S A MORE LENGTHY PERI CD OF TI ME THAN TYPI CALLY USED AT
SUPERFUND S| TES, BUT NECESSARY DUE TO THE PRESENCE OF LONG LI VED RADI ONUCLI DES AT THE MFDS),
TRITI UM STRONTI UM 90, AND RADI UM 226 WOULD EXCEED THE DRI NKI NG WATER LIM TS I N WATER EXTRACTED
FROM WELLS LOCATED AT THE BASE OF THE HI LLSLCPES DURI NG THE I NI TI AL PART CF THE 500- YEAR

TI MEFRAMVE, BEFORE TRI TI UM AND STRONTI UM 90 HAVE DECAYED AWAY.

6.2 ON-SI TE EXPOSURE SCENARI G5

TABLE 26 LISTS THE ON-SI TE (| NTRUDER) PATHWAYS EVALUATED I N THE MFDS BASELI NE Rl SK ASSESSMVENT,
AS DESCRI BED BELOW  EVALUATI ON OF THE ON- S| TE EXPCSURE SCENARI OS | NVOLVED THE ASSUMPTI ON THAT
THE SI TE | S ABANDONED AND NO | NSTI TUTI ONAL CONTRCOLS ARE | N PLACE TO PREVENT SI TE ACCESS.

FOR THE | NTRUDER SCENARI CS, WH CH CONSI ST OF A NUMBER OF EXPOSURE PATHWAYS, A BROAD RANCE COF
POTENTI AL ON- SI TE EXPOSURES WERE EVALUATED | N ORDER TO GAI N I NSI GHT | NTO THE FULL RANGE COF
POTENTI AL | MPACTS OF THE SI TE AND HOW THOSE | MPACTS MAY CHANGE W TH TI ME.

IT IS UNLI KELY THAT THE | NTRUDER- DI SCOVERY, | NTRUDER- CONSTRUCTI ON, AND | NTRUDER- AGRI CULTURE
SCENARI S COULD OCCUR TCDAY OR I N THE | MMEDI ATE FUTURE, HOWEVER, THESE SCENARI CS WERE | NCLUDED
IN THE RI SK ASSESSMENT TO CHARACTERI ZE FULLY THE RANGE OF POTENTI AL EXPCSURES THAT COULD BE
ASSCCI ATED WTH THE SITE. AS TI ME PASSES, THESE SCENARI OS WOULD BECOVE MORE LI KELY.

6. 2.1 | NTRUDER- TRESPASSER SCENARI O

UNDER THE | NTRUDER- TRESPASSER SCENARI O, A TRESPASSER WHO OCCASI ONALLY GAI NS ACCESS TO THE SI TE



WOULD BE EXPOSED TO DI RECT EXTERNAL RADI ATI ON AND PERHAPS THE | NHALATI ON OF RADI QACTI VE

PARTI CULATES THAT MAY BECOVE Al RBORNE THRQUGH SUSPENSI ON PROCESSES. N ADDITION, I T IS LIKELY
THAT THE TRESPASSER WOULD ALSO BE EXPCSED TO Al RBORNE TRI TI ATED WATER VAPCR DUE TO THE
EVAPCRATI ON OF LEACHATE.

6. 2. 2 | NTRUDER- DI SCOVERY SCENARI O

TH S PATHWAY | NVOLVES THE ASSUMPTI ON THAT NO CONTRCLS EXI ST FOR THE SI TE AND AN | NTRUDER

I NADVERTENTLY OCCUPI ES THE DI SPOSAL SI TE AND BEG NS CONSTRUCTI ON ACTIVITIES. THE | NTRUDER
CONTACTS SCLI D REMAINS OF WASTE OR BARRI ERS, REALI ZES THAT SOVETHI NG | S WRONG AND CEASES
CONSTRUCTI ON ACTIVITIES.  HUMAN EXPOSURE TO RADI ATION | S ASSUMED TO RESULT FOR A SHORT TI ME FROM
EXTERNAL EXPCSURE TO THE CONTAM NATED SO LS AND | NHALATI ON OF CONTAM NATED Al R

6. 2.3 | NTRUDER- CONSTRUCTI ON SCENARI O

FOR THE | NTRUDER- CONSTRUCTI ON SCENARI O, | T I S ASSUVED THAT, I N THE SCENARI O DESCRI BED FOR THE
| NTRUDER- DI SCOVERY ABOVE, THE CONSTRUCTI ON WORKER CONTI NUES CONSTRUCTI ON ACTIMITIES. IN THE
| NTRUDER- CONSTRUCTI ON SCENARI O, THE BUI LDER | S ASSUMED TO BE EXPOSED FROM THE FOLLOW NG
PATHWAYS:



TABLE 26
ON-SI TE (I NTRUDER) PATHWAYS

| NTRUDER- TRESPASSER SCENARI O THI S SCENARI O | NVOLVES THE ASSUMPTI ON THAT NO CONTROLS
EXI ST FOR THE SI TE AND A TRESPASSER OCCASI ONALLY GAI NS ACCESS TO THE SI TE.

| NTRUDER- DI SCOVERY SCENARI O -- TH S SCENARI O ASSUMES THAT NO CONTRCOLS EXI ST FOR THE
SI TE AND AN | NTRUDER | NADVERTENTLY OCCUPI ES THE SI TE AND BEA NS CONSTRUCTI ON
ACTIVITIES. THE | NTRUDER CONTACTS SCLI D REMAINS OF WASTE OR BARRI ERS, REALI ZES THAT
SOVETHI NG | S WRONG, AND CEASES CONSTRUCTI ON ACTIVI TIES.  HUMAN EXPOSURE WOULD OCCUR
THROUGH THE EXTERNAL EXPOSURE TO CONTAM NATED SO L PATHWAY AND THROUGH THE

I NHALATI ON OF CONTAM NATED Al R PATHWAY.

| NTRUDER- CONSTRUCTI ON SCENARI O THI S SCENARI O ASSUVES THAT, I N THE SCENARI O

DESCRI BED FCR THE | NTRUDER- DI SCOVERY SCENARI O ABOVE, THE CONSTRUCTI ON WORKER

CONTI NUES CONSTRUCTI ON ACTI VI TIES.  CONSTRUCTI ON ACTI VI TI ES PENETRATE AND EXPOSE THE
WASTE. HUMAN EXPOCSURE WOULD OCCUR THROUGH THE EXTERNAL EXPOSURE TO CONTAM NATED

SO L PATHWAY AND THRCQUGH THE | NHALATI ON OF CONTAM NATED Al R PATHWAY.

| NTRUDER- AGRI CULTURAL SCENARI O -- THI' S SCENARI O | NVOLVES THE ASSUMPTI ON THAT NO
CONTROLS EXI ST FOR THE SI TE AND AN | NADVERTENT | NTRUDER OCCUPI ES THE SITE. AFTER
SOME CONSTRUCTI ON ACTIVI TIES, THE | NTRUDER (SI TE RESI DENT) BEG NS AGRI CULTURAL
ACTIMITIES. | T 1S ASSUMED THAT SOVE PERCENT OF THE | NTRUDER S ANNUAL DI ET COMES
FROM CRCOPS RAI SED | N THE CONTAM NATED SO L AND FROM FOOD PRODUCTS PRCDUCED BY

ANl VALS. EXTERNAL EXPCSURE AND | NGESTI ON OF CONTAM NATED GROUND WATER FROM A VEELL
ARE TWO PATHWAYS | NCLUDED IN TH S SCENARIQ | T IS ALSO ASSUMED THAT A QUANTI TY OF
CONTAM NATED SO L I'S | NGESTED BY A CH LD DURI NG PLAY OR AN ADULT AT WORK I N THE

FI ELDS. | NHALATI ON OF RESUSPENDED CONTAM NATED SO L AND THE M GRATI ON CF RADON | NTO
THE | NTRUDER S BASEMENT ARE ADDI TI ONAL PATHWAYS OF THE | NTRUDER- AGRI CULTURE
SCENARI O,

DI RECT GAMVA - DI RECT RADI ATI ON FROM STANDI NG | N THE EXCAVATED HCLE.

SUSPENSI ON OF PARTI CULATES FROM CONSTRUCTI ON - | NHALATI ON OF PARTI CLES SUSPENDED
DURI NG CONSTRUCTI ON, EXTERNAL EXPOSURE FROM SUSPENDED PARTI CULATES, AND EXPOSURE TO
AN AREA SOURCE CONSI STI NG OF PARTI CLES DEPCSI TED ON THE SO L FOLLOWN NG SUSPENSI ON
DURI NG CONSTRUCTI ON.

Al RBORNE TRI TI UM - | NHALATI ON AND SKI'N ABSORPTI ON OF Al RBORNE TRI TI ATED WATER VAPCR



6. 2.4 | NTRUDER- AGRI CULTURE SCENARI O

THE | NTRUDER- AGRI CULTURE SCENARI O WAS BASED ON THE ASSUMPTI ON THAT AN | NDI VI DUAL BUI LDS A HOVE
AND LI'VES ON THE SI TE BEG NNI NG TCDAY. | T WAS ALSO ASSUMED THAT THE | NTRUDER OBTAINS H S FOCD
LOCALLY AND SINKS A VEELL | NTO THE AQUI FER UNDERLYI NG THE SI TE TO OBTAI N DRI NKI NG WATER. I N THE
| NTRUDER- AGRI CULTURE SCENARI O, THE I NTRUDER | S ASSUMED TO LI VE I N THE HOUSE, PLANT A GARDEN I N
SO L EXCAVATED FROM THE WASTE DI SPCSAL SI TE DURI NG CONSTRUCTI ON, USE WATER FROM AN ON- S| TE WELL,
AND RAI SE CATTLE AND M LK COA5 ON THE CONTAM NATED SO L AT THE SITE. INADDITION, ACHLD IN
THE FAM LY IS ASSUMED TO | NGEST CONTAM NATED SO L, AND PRCDUCTS OF RADON DECAY ARE ASSUMED TO
BU LD UP | NDOCCRS DUE TO THE RADI UM CONTAM NATI ON | N THE WASTE.

6.2.5 CONCLUSI ONS OF THE ON-SI TE EXPOSURE SCENARI OS

FOR THE | NTRUDER- TRESPASSER SCENARI O, THE DI RECT EXTERNAL RADI ATI ON DOSE RATE TO A PERSON

STANDI NG ON THE TRENCHES DEPENDS ON WHETHER THE SO L OVERLYI NG THE TRENCHES | S | NTACT AND
UNCONTAM NATED. | F THE OVERLYI NG SO L BECOVES CONTAM NATED AS A RESULT OF THE "BATHTUB" EFFECT
VWH CH IS KNOWN TO OCCUR AT THE SITE, THE SH ELDI NG EFFECTI VENESS OF THE OVERLYING SAOL IS
MARKEDLY REDUCED, RESULTI NG | N DOSE RATES UP TO APPROXI MATELY 1.4 MREM HOUR. | F | T WERE ASSUMED
THAT THE TRESPASSER FREQUENTS THE SI TE, ON THE AVERAGE, ONCE PER WVEEK, SPENDI NG ONE HOUR PER
VISIT, THE RESULTANT DOSE FROM THE | NTRUDER- TRESPASSER SCENARI O WOULD BE APPROXI MATELY 73

MREMVS/ YEAR.

IF THE OVERLYING SO L IS CONTAM NATED AS A RESULT OF THE "BATHTUB" EFFECT, WND AND MECHANI CAL
ERCSI ON PROCESSES COULD CAUSE CONTAM NATED SO L PARTI CLES TO BECOME Al RBORNE.  ONCE Al RBORNE,
THEY COULD CAUSE | NTERNAL EXPCSURES DUE TO | NHALATI ON AND ALSO EXTERNAL EXPOSURES FROM

I MVERSI ON I N THE Al RBORNE PARTI CULATES.

I NDI VI DUALS STANDING IN THE VICINITY OF THE TRENCHES WOULD LI KELY BE EXPCSED TO Al RBORNE

TRI TI ATED WATER VAPOR | F THE TRENCH CAP DEGRADES AND/ OR THE TRENCH LEACHATE OVERFLOWS,
EVAPCRATI ON PROCESSES W LL RESULT I N Al RBORNE TRI TI ATED WATER VAPCR.  THE DOSE TO A TRESPASSER
FROM Al RBORNE TRI TI ATED WATER VAPCR |'S PRESENTED | N TABLE 27.

FOR THE | NTRUDER- CONSTRUCTI ON SCENARI O, THE RESULTS REVEALED THAT I F A HOVE WERE CONSTRUCTED AT
THE SI TE TODAY, THE DOSE TO THE CONSTRUCTI ON WORKER OVER THE 500 HOURS REQUI RED FOR CONSTRUCTI ON
I'S ESTI MATED TO BE 3.2 REMS AND THE LI FETI ME Rl SK OF FATAL CANCER | S APPROXI MATELY 1.2 X (10-3).
MOST OF THI S DOSE AND RI SK |'S DUE TO DI RECT RADI ATI ON, PRI MARI LY FROM CCBALT- 60, CESI UM 137, AND
RADI UM 226. THE DOSES ASSOCI ATED W TH THE | NTRUDER- DI SCOVERY SCENARI O ARE SUBSTANTI ALLY LESS
THAN THE | NTRUDER- CONSTRUCTI ON SCENARI O DUE TO LESS DURATI ON OF ON-SI TE ACTI VI Tl ES.

I F A 100- YEAR PERI CD OF | NSTI TUTI ONAL CONTRCOL (5) |'S ASSUMED, THE DOSE AND RI SK TO A
CONSTRUCTI ON WORKER AT THE SI TE DECREASE BY ABQUT AN CRDER OF MAGNI TUDE, TO 320 MREM  THE
DECREASE IS DUE PRI MARI LY TO THE DECAY CF COBALT-60 AND CESI UM 137. HOWEVER, DI RECT RADI ATI ON
I'S STILL THE MAJOR CONTRI BUTOR TO DOSE, THQUGH THE DOM NANT RADI ONUCLI DE |'S NOW RADI UM 226.

(5) - ASIT IS USED HERE, | NSTI TUTI ONAL CONTRCLS | NCLUDES ACCESS RESTRI CTI ONS SUCH AS
FENCES, ON- SI TE PERSONNEL, LAND USE AND DEED RESTRI CTI ONS AND MAI NTENANCE ACTI VI TI ES SUCH
AS FENCE REPAI R AND LI M TED CUSTCDI AL MAI NTENANCE AND MONI TORI NG ACTI VI Tl ES.

AFTER A 500- YEAR PERI OD OF | NSTI TUTI ONAL CONTROL, THE DOSE AND RI SK TO THE CONSTRUCTI ON WORKER
DECREASE FURTHER, BUT BY LESS THAN A FACTCR CF ABQUT 2, TO 210 MREM DI RECT RADIATION IS STILL
THE MAJOR CONTRI BUTCR TO DOSE, AND RADI UM 226 |'S STILL THE DOM NANT RADI ONUCLI DE.

FOR THE | NTRUDER- AGRI CULTURE SCENARI O, THE RESULTS REVEALED THAT I F A PERSON VERE TO LIVE IN A
HOME CONSTRUCTED DI RECTLY OVER THE WASTE TRENCHES TODAY, THE DOSE EQUI VALENTS TO AN ADULT FROM



ALL PATHWAYS, NOT | NCLUDI NG RADON, TOTAL 26,000 MREM PER YEAR FOR THE AVERAGE CASE, WTH THE
UPPERBCQUND ESTI MATE TOTALLI NG 1, 000, 000 MREM PER YEAR  FORTY- THREE PERCENT COF THE | MPACT WOULD
BE DERI VED FROM DRI NKI NG WATER, 47 PERCENT FROM FOOD PRODUCED ON-SI TE, AND 10 PERCENT FROM
EXTERNAL EXPCSURE. TRI TI UM CARBON- 14, STRONTI UM 90, AND RADI UM 226 DOM NATE THE | NGESTI ON
DOSES, W TH COBALT-60, CESI UM 137, AND RADI UM 226 DOM NATI NG THE EXTERNAL EXPCSURE.

FOR EACH YEAR A PERSON LI VES ON-SI TE, THE AVERAGE CASE LI FETI ME RI SK OF FATAL CANCER WOULD BE
APPROXI MATELY 1 X (10-2), OR ONE IN 100. UNDER THE SAME SCENARI O, THE UPPERBCUND CASE LI FETI ME
Rl SK OF DEVELCPI NG FATAL CANCER WOULD BE 4 X (10-1), OR FOUR IN 10. BOTH CASES S| GNI FI CANTLY
EXCEED EPA' S TARGET R SK RANGE.

PROLONGED EXPOSURES ( MANY YEARS OF EXPCSURE) RESULT IN A LI FETI ME RI SK OF CANCER APPRCACHI NG 1.
THE EXPOSURE TO RADON PROGENY WAS CONSERVATI VELY ESTI MATED TO BE 50 W.M PER YEAR, VH CH
CORRESPONDS TO A LI FETI ME R SK OF FATAL LUNG CANCER OF CLCSE TO 1.0.

IF A PERICD CF 100 YEARS OF SITE | NSTI TUTI ONAL CONTROL WERE ASSUMED BEFCRE A PERSON CONSTRUCTS
AND OCCUPI ES A HOVE ON-SITE, THE DOSE DECREASES AND THE LONGER- LI VED RADI ONUCLI DES SUCH AS
RADI UM 226, THORI UM 232, AND PLUTONI UM 238 BECOVE THE SI GNI FI CANT RADI ONUCLI DES. TR TI UM AND
STRONTI UM 90 NO LONGER CONTRI BUTE TO THE DOSE BECAUSE THEY HAVE DECAYED AWAY. CESI UM 137 WLL
HAVE DECAYED TO LESS THAN 90 PERCENT CF I TS ORI G NAL ACTIVITY.

ASSUM NG OCCUPANCY OF THE SI TE DOES NOT BEG N FOR 100 YEARS CR MORE, THE DOSES AND ASSCCI ATED

RI SKS DECREASE, BUT BY ONLY A SMALL MARG N SI NCE MOST OF THE EXPOSURE |'S ASSOCI ATED W TH THE
RELATI VELY LONG LI VED RADI ONUCLI DES. | F A 100- YEAR PERI OD OF | NSTI TUTI ONAL CONTROL |'S ASSUMED,
THE DOSE ASSOCI ATED W TH AN | NTRUDER- AGRI CULTURE SCENARI O DECREASES BY A FACTOR CF APPROXI MATELY
3, TO7.2 REMYEAR OF TH S DCSE, THE DI RECT RADI ATI ON EXPOSURES HAVE DECLI NED BY ABOUT A
FACTOR CF 10, TO 780 MREM YEAR PRI MARI LY DUE TO THE DECAY OF COBALT-60. RADI UM 226 |'S NOW THE
DOM NANT SOURCE OF EXTERNAL EXPOSURE. AT 100 YEARS, THE LI FETI ME RI SK OF FATAL CANCER ( NOT

I NCLUDI NG RADON PROCGENY) DUE TO CONTI NUAL EXPOSURE DECREASES TO APPROXI MATELY 4 X (10-2). THE
EXPOSURES AND RI SKS ASSCOCI ATED W TH ELEVATED LEVELS OF RADON PROGENY | NDOCRS DECREASE ONLY

SLI GHTLY, AS EXPECTED, G VEN THE LONG HALF-LI FE COF RADI UM 226.

I F A 500- YEAR PERI CD OF | NSTI TUTI ONAL CONTROL | S ASSUMED, THE DOSE DECREASES TO 5.1 REM YEAR,
AND THE RI SK (NOT | NCLUDI NG RADON PROGENY) | S APPROXI MATELY 3.1 X (10-2). THE REASON FOR THE
SMALL DECREASE IS THAT THE DOSE FROM DRI NKI NG WATER | S DOM NATED BY VERY LONG LI VED

RADI ONUCLI DES. | F UNCONTAM NATED SOURCES CF DRI NKI NG WATER ARE USED, THE DOSE | S APPROXI MATELY
600 MREM YEAR. THI S DCSE IS PRIMARI LY DUE TO DI RECT RADI ATI ON, WH CH |'S DOM NATED BY

RADI UM 226. THE FOCD | NGESTI ON PATHWAYS CONTRI BUTE LESS THAN 100 MREM YEAR

EVEN AFTER 500 YEARS, ON-SI TE OCCUPANCY WOULD RESULT I N RI SKS EXCEEDI NG THE ACCEPTABLE RI SK
RANGE. SEE FI GURES 13 AND 14 FOR AN | LLUSTRATI ON OF THE DECAY OF RADI ONUCLI DE | NDI CATORS W TH
TIME. | T CAN BE SEEN THAT BEYOND 100 YEARS THE RI SKS ASSCCI ATED W TH THE MFDS REVAI N
UNACCEPTABLY H GH AND TEND TO BECOMVE CONSTANT RATHER THAN DECREASI NG SI GNI FI CANTLY; THUS, THE
NEED FOR | NSTI TUTI ONAL CONTROLS, MAI NTENANCE AND MONI TORI NG TO BE | MPLEMENTED AND FUNDED | N
PERPETUI TY | S APPARENT.

AS THE FOREGO NG DI SCUSSI ON DEMONSTRATES, THE THREATENED RELEASE OF HAZARDOUS SUBSTANCES FROM
THE MFDS, | F NOT ADDRESSED BY THE PREFERRED ALTERNATI VE CR ONE OF THE OTHER ACTI VE MEASURES
CONSI DERED, MAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERVENT TO PUBLI C HEALTH, WELFARE, OR
THE ENVI RONMENT.

6.3 RI SK ASSESSMENT UNCERTAI NTI ES

AS W TH MOST BASELI NE RI SK ASSESSMENTS, A NUMBER OF UNCERTAI NTI ES ARE ASSCCI ATED W TH THE MFDS



Rl SK ASSESSMENT. THE FOLLOW NG DI SCUSSI ON DESCRI BES SOVE OF THOSE UNCERTAI NTI ES WHI CH MAY HAVE
LED TO AN UNDERESTI MATI ON OF THE ESTI MATED EXPOSURES ASSOCI ATED W TH SOVE OF THE PATHWAYS
EVALUATED:

IN THE APRIL 1991 FI NAL RI SK ASSESSMENT, | N TRANSI T DECAY | S ASSUMED FCR THE TRANSPORT OF THE
RADI ONUCLI DES FROM THE TRENCHES TO THE RECEPTOR LOCATION. THE IN-TRANSIT TI ME FOR WATER | S
ASSUMED TO BE SEVERAL YEARS, AND THE TRANSI T TI ME FOR MANY RADI ONUCLI DES | S MJUCH LONGER DUE TO
THE RADI ONUCLI DE BI NDI NG CCEFFI CI ENTS. FOR SOVE RADI ONUCLI DES, TH S | N-TRANSI T DECAY ASSUMPTI ON
RESULTS | N SUBSTANTI AL DECAY. |F THE MFDS WERE TO EXPERI ENCE " BATHTUBBI NG' ( TRENCH OVERFLOW
CONDI TI ONS UNDER A NO ACTI ON SCENARI O, THE RADI ONUCLI DE TRANSI T TI ME WOULD BE SUBSTANTI ALLY
REDUCED AND, CONSEQUENTLY, THE CONCENTRATI ONS OF RADI ONUCLI DES REACHI NG THE POTENTI AL RECEPTCRS
WOULD BE MUCH GREATER

ADDI TI ONALLY, THE MAGNI TUDE OF RETARDATI ON FOR SOVE OF THE RADI ONUCLI DES, SUCH AS PLUTONI UM AND
CARBON- 14, MAY HAVE BEEN OVERESTI MATED I N THE RI SK ASSESSMENT.  RETARDATI ON OF PLUTONIUM | S
COVPLEX AND POCRLY UNDERSTOOD. PLUTONIUM IS KNOMN TO BE FAI RLY MOBI LE UNDER SQOVE CONDI TI ONS OF
VALENCE, COVPLEXATI ON, AND COLLO DAL SUSPENSI ON.  PLUTONI UM HAS ALSO BEEN SHOMN TO BE IN A

M CRO- PARTI CULATE FORM | N THE MFDS TRENCH LEACHATES RATHER THAN IN A TYPI CAL | ONI C SOLUTI ON
STATE;, THI'S MAY MAKE | T MORE MOBI LE. PLUTONI UM HAS ALSO BEEN DETECTED I N GROUND WATER M GRATI NG
AWAY FROM THE TRENCHES I N THE LMB, | NDI CATI NG THAT PLUTONI UM I S MORE MOBI LE THAN WOULD BE

I NDI CATED BY THE H GH KD VALUES ASSUMED I N THE RI SK ASSESSMENT. THUS, THE R SK ASSESSMENT NAY
HAVE UNDERESTI MATED THE DOSES ASSOCI ATED W TH SOVE OF THE OFF- SI TE PATHWAYS, | N PARTI CULAR, THE
ERCSI ON PATHWAY. | T IS FOR THESE REASONS THAT EPA FEELS THAT THE UPPERBCUND DOSE ESTI MATES FOR
THE ERCSI ON PATHWAY ARE APPRCPRI ATE.

THE R SK ASSESSMENT ASSUMES M GRATI ON OF LEACHATE TO THE H LLSLOPE DRAI NAGE CHANNELS W TH
SUBSEQUENT M GRATI ON CF LEACHATE TO THE ALLUVIUM QUI CKLY, VI A SURFACE WATER RUNCFF. HOWEVER,
IT IS LIKELY THAT LEACHATE WLL ALSO M GRATE DOMN THE ENTI RE HI LLSLOPE THROUGH THE SHALLOW

SO L- COLLUVI UM LAYER AND ENTER DI RECTLY | NTO THE ALLUVI AL AQUI FER W THOUT MAJCR DI LUTI ON FROM
UNCONTAM NATED SURFACE WATER  THE RI SK ASSESSMENT ALSO ASSUMES THAT A S| GNI FI CANT PORTI ON OF
ALLUVI AL GROUND WATER | S RECHARGED AND DI LUTED BY STREAM WATER. A MORE APPROPRI ATE ASSUMPTI ON
I'S THAT NO RECHARGE FI LTRATI ON FROM UPSTREAM WATER OCCURS TO THE BAND CF CONTAM NATED GROUND
WATER PASSI NG THROUGH THE ALLUVI UM TO THE CREEK. THI S I S MORE APPROPRI ATE BECAUSE, I N THE MFDS
HYDROGECQLOG CAL ENVI RONVENT, ALLUVI AL GROUND WATER FLOWNS FROM THE ALLUVI UM | NTO THE CREEK
(RATHER THAN THE REVERSE, AS WAS ASSUMED | N THE RI SK ASSESSMENT). THESE FACTORS, AS WELL AS THE
PO NTS MADE PREVI QUSLY W TH REGARD TO THE | N- TRANSI T DECAY AND RETARDATI ON FACTCORS, MAY HAVE
RESULTED I N AN UNDERESTI MATI ON OF THE POTENTI AL DOSES ASSOCI ATED W TH THE OFF- SI TE VEELL WATER
PATHWAY.

THE FOLLOW NG UNCERTAI NTI ES MAY HAVE LED TO AN OVERESTI MATI ON OF THE EXPOSURES ASSOCI ATED W TH
SOME OF THE PATHWAYS EVALUATED:

THE AVERAGE CASE VALUES FOR THE | NTRUDER- AGRI CULTURE WELL ANALYSI S ARE ALL GREATER THAN THE

MAXI MUM CONCENTRATI ONS DETECTED | N THE REMEDI AL | NVESTI GATION (RI) WELL SAMPLING W TH THE
EXCEPTION OF TRITIUM  THE TRI TI UM DATA FROM THE R MAY HAVE BEEN SKEWED BY A VELL NEAR A TRENCH
W TH VERY H GH TRI TI UM CONCENTRATI ONS.  ADDI TI ONALLY, TRENCH LEACHATE DATA | S ALSO SKEWED TOMRD
H GH CONCENTRATI ONS OF CERTAI N RADI ONUCLI DES, SI NCE SPECI FI C TRENCHES WERE TARGETED DURI NG THE
R BECAUSE OF THE ELEVATED RADI ONUCLI DE CONCENTRATI ONS.  SI NCE THE GENERATI ON OF LEACHATE IS A
MAJOR COVPONENT OF MOST OF THE PATHWAYS MCDELED I N THE RI SK ASSESSMENT, THE MODEL RESULTS MAY BE
CONSERVATI VE COVPARED TO PREVI QUS FI ELD MEASUREMENTS.

THE | MPACTS FOR | NDI VI DUAL PATHWAYS FOR THE 500- YEAR TI MEFRAME ARE THE SUVB OF ALL RADI ONUCLI DES
THAT | MPACT THE RECEPTCR AT ANY TI ME DURI NG THAT 500 YEAR SPAN. | N OTHER WORDS, | MPACTS SEEN
FROM TRITIUM I N THE EARLY PART OF THE TI ME FRAME ARE ADDED TO THOSE FROM RADI UM 226, WHI CH ARE



SEEN AT THE END OF THE TI ME FRAME. TH S APPROACH TENDS TO OVERESTI VATE THE TOTAL DOSE, WHICH I S
USED TO ESTI MATE EXCEEDANCE RATI CS.

THE 1-129 SOURCE TERM HAS PRCBABLY BEEN S| GNI FI CANTLY OVERESTI MATED | N THE RI SK ASSESSMENT. THE
SOURCE OF THREE CURIES FOR THE MFDS |'S BASED ON THE ASSUMPTI ON THAT 1-129 WAS AT | TS DETECTI ON
LIMT IN THE WASTE. PRELI M NARY RESULTS OF A RECENT STUDY | NDI CATE THAT THE |-129 SOURCE COULD
BE AS MUCH AS 1000 TI MES LOAER THAN I TS DETECTION LIMT I N LOWVLEVEL RADI QACTI VE WASTE. THE

I NDUSTRY IS STILL UNCERTAI N ABOUT THE |-129 SOURCE TERM I N LOWVLEVEL WASTE. HOWEVER, SI NCE
1-129 DCES NOT CONTRI BUTE SI GNI FI CANTLY TO THE | MPACTS ESTI MATED AT THE MFDS BASED ON THE THREE
CURI E VALUE, THERE IS NO REAL EFFECT OF ADCPTI NG THE OVERESTI MATE.

ANOTHER UNCERTAI NTY DEALS WTH THE B4 VALUE FOR CARBON-14. A RECENT STUDY HAS SHOWN THAT THE B4
FOR CARBON- 14 REPORTED | N REGULATCRY GUIDE 1.109 IS AS MJCH AS 50 TIMES TOO H G4 HONEVER, THE
TRADI TI ONAL VALUE WAS EMPLOYED I N THE MFDS RI SK ASSESSMENT. | T WAS THOUGHT THAT THE

TRADI TI ONAL VALUE WOULD BE USED UNTI L THE RECENT WORK BECOVES MORE W DESPREAD. AS A
CONSEQUENCE, THE DOSE FOR CARBON- 14 FROM THE | NGESTI ON OF PLANTS AND DEER MEAT MAY BE

OVERESTI VATED.

#DECA
7.0 DESCRI PTI ON CF ALTERNATI VES

7.1 REMEDI AL ACTI ON CGBJECTI VES

AS PREVI QUSLY DI SCUSSED, THE PRI MARY MECHANI SM FOR RELEASE COF CONTAM NANTS TO THE ENVI RONMVENT
FROM THE MFDS | S THE M GRATI ON OF LEACHATE FROM THE DI SPCSAL TRENCHES, THROUGH THE UNDERLYI NG
FRACTURED BEDRCCK, TO THE HI LLSLOPES SURRCUNDI NG THE SI TE. THE MAJOR CAUSE OF LEACHATE
GENERATI ON IS THE | NFI LTRATI ON OF PRECI PI TATI ON THROUGH THE SUBSI DED TRENCH COVER

H STORI CALLY, TRENCH LEACHATE PUWPI NG CPERATI ONS AT THE MFDS HAVE BEEN NECESSARY TO ADDRESS
TRENCH OVERFLOW CONDI TI ONS; THUS, TRENCH OVERFLOW IS A PATHWAY OF CONCERN AS WELL.

TRENCH SUBSI DENCE | S THE LOMNERI NG OF THE TRENCH CAPS DUE TO TRENCH WASTE CONSCLI DATI ON OVER
TIME. AREAS AFFECTED BY SUBSI DENCE CAN RANGE I N SI ZE FROM A FEW SQUARE FEET OF A CAP TO THE
ENTI RE AREA OF A TRENCH OR GROUP OF TRENCHES. SUBSI DENCE CAN CAUSE CAP FAI LURES BY CRACKI NG CR
DEFORM NG OF THE CAP NMATERI ALS. DEPRESSED AREAS COMMONLY RESULT I N PONDI NG OF RAIN WATER, WH CH
WOULD HAVE RUN OFF NATURALLY | F SUBSI DENCE HAD NOT OCCURRED. BOTH SUBSI DENCE AND PONDI NG CAN
LEAD TO | NCREASED RATES OF WATER | NFI LTRATI ON | NTO THE WASTE. SUBSI DENCE | S EVI DENT | N MOST
WASTE DI SPOSAL TRENCHES. AFTER A FEW YEARS, THEREFORE, SO L MUST BE ADDED TO THE TRENCH
SURFACES AND THE CAPS MUST BE REGRADED TO NAI NTAI N SURFACE WATER RUNCFF.

THE OBJECTI VES OF REMEDI AL ACTI ON AT THE MFDS ARE TO

. M N M ZE THE | NFI LTRATI ON OF RAI NWATER AND GROUND WATER | NTO THE TRENCH AREAS AND
M GRATI ON FROM THE TRENCHES;

. STABI LI ZE THE SI TE SUCH THAT AN ENG NEERED CAP THAT WLL REQUIRE M NI VAL CARE AND
MAI NTENANCE OVER THE LONG TERM CAN BE PLACED OVER THE TRENCH DI SPCSAL AREA;

. M N M ZE THE MBI LI TY OF TRENCH CONTAM NANTS BY EXTRACTI NG TRENCH LEACHATE TO THE
EXTENT PRACTI CABLE;

. PROMOTE SI TE DRAI NAGE AND M NI M ZE POTENTI AL FOR ERCSI ON TO PROTECT AGAI NST NATURAL
DEGRADATI QN



. I MPLEMENT | NSTI TUTI ONAL CONTROLS TO PERVANENTLY PREVENT UNRESTRI CTED USE CF THE
SI TE;

. | MPLEMENT A SI TE PERFORVANCE AND ENVI RONVENTAL MONI TORI NG PROGRAM

AS WTH ANY REMEDI AL ACTI ON UNDER SUPERFUND, THESE OBJECTI VES MUST BE MET | N WAYS THAT ARE
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT AND ACHI EVE APPLI CABLE COR RELEVANT AND
APPRCPRI ATE FEDERAL AND STATE REQUI REMENTS.

7.2 ALTERNATI VES

El GHTEEN POTENTI AL REMEDI AL ALTERNATI VES TO ACH EVE THE REMEDI AL ACTI ON OBJECTI VES FOR THE MFDS
WERE DEVELOPED AND EVALUATED DURI NG THE FS. THESE 18 ALTERNATI VES WERE THEN SCREENED ON THE
BASI S OF THEI R EFFECTI VENESS, | MPLEMENTABI LI TY AND COST. TH'S SCREENI NG PRODUCED A MANAGEABLE
GROUP OF SEVEN ALTERNATI VES. EACH OF THE SEVEN ALTERNATI VES WAS THEN SUBJECTED TO A DETAI LED
ANALYSI' S WHI CH APPLI ED THE NI NE EVALUATI ON CRI TERI A ESTABLI SHED BY THE SUPERFUND AVENDMVENTS AND
REAUTHORI ZATI ON ACT ( SARA) .

THE NO ACTI ON ALTERNATI VE, WH CH | S REQUI RED TO BE EVALUATED AT ALL SUPERFUND SI TES, SERVES AS A
BASELI NE FOR COVPARI SON AGAI NST THE OTHER ALTERNATI VES AND MJST BE CARRI ED THROUGH THE DETAI LED
ANALYSI S OF ALTERNATI VES. THE NO ACTI ON ALTERNATI VE IS NOT AN ACTI ON- BASED ALTERNATI VE BUT
RATHER CONSI STS SOLELY OF MONI TORI NG AND ACTI VI TIES I N SUPPOCRT COF MONI TORI NG

W TH THE EXCEPTI ON OF THE NO ACTI ON ALTERNATI VE, EACH OF THE ALTERNATI VES EVALUATED | NCORPCRATES
TECHNOLOG ES FOR TRENCH STABI LI ZATI ON AS VEELL AS HORI ZONTAL AND VERTI CAL FLOW BARRI ERS. THESE
TECHNOLOG ES ARE DI SCUSSED I N THE FOLLOWN NG SECTI ONS.

7.2.1 STABI LI ZATI ON TECHNOLOAQ ES

STABI LI ZATI ON AT THE MFDS REFERS TO THE CONSCLI DATI ON AND DENSI FI CATI ON OF TRENCH SO LS AND/ OR
WASTE MATERI ALS. THE PURPOSE OF STABI LI ZATI ON AT THE MFDS IS TO ACH EVE TRENCH STABI LI TY SUCH
THAT A VERTI CAL | NFI LTRATI ON BARRI ER (CAP) CAN BE PLACED OVER THE TRENCH DI SPOSAL AREA VH CH
REQUI RES M Nl MUM REPAI R AND NMAI NTENANCE OVER THE LONG TERM

THE DYNAM C COVPACTI ON TECHNCLOGY | S A STABI LI ZATI ON METHCD COWON TO ALTERNATI VES 4, 10, AND
17. THE DYNAM C COVPACTI ON TECHNCLOGY | NVOLVES THE REPEATED DROPPI NG OF A LARGE WEI GHT ON EACH
TRENCH COVER ( EXCEPT FOR THOSE TRENCHES WHERE | T | S NOT APPROPRI ATE) UNTIL THE WASTE AND TRENCH
COVER ARE SUFFI CI ENTLY CONSOLI DATED. THE WEI GHT, OR TAWPER, | S DROPPED USI NG A CRANE SPECI ALLY
DESI GNED FOR THAT PURPCSE. AS THE TRENCH CONTENTS DENSI FY, BACKFILL SO L IS ADDED TO THE
RESULTI NG DEPRESSI ONS.  THE BACKFILL SO L I'S THEN COVWACTED SO THAT A STABLE CAP CAN BE
CONSTRUCTED OVER THE COVPACTED TRENCHES.

THE NATURAL SUBSI DENCE TECHNCOLOGY | S COVMMON TO ALTERNATI VES 5 AND 8. NATURAL SUBSI DENCE IS THE
NATURAL DENSI FI CATI ON AND CONSCLI DATI ON CF SO LS AND WASTE MATERI ALS | N THE TRENCHES OVER TI ME.
AS THE WASTE MASS DENSI FI ES BY NATURAL PROCESSES, CAUSI NG SUBSI DENCE, THE OVERALL RATE CF

SUBSI DENCE WOULD DECREASE AND THE WASTE MASS WOULD BECOVE MORE STABLE. AS NATURAL SUBSI DENCE
CONTI NUES, DEPRESSI ONS WOULD FORM I N THE OVERLYI NG CAP AND THESE DEPRESSED AREAS WOULD REQUI RE
BACKFI LLING WTH SO L TO PREVENT THE PONDI NG OF RAI NVATER AND SUBSEQUENT | NFI LTRATI ON OF

RAI NWATER | NTO THE TRENCHES. BECAUSE OF THE MANY PHYSI CAL AND CHEM CAL VARI ABLES | NVOLVED AND
THE LI M TED QUANTI TATI VE | NFOCRVATI ON AVAI LABLE, I T I'S NOT PGSSI BLE TO PREDI CT ACCURATELY HOW
LONG I T WOULD TAKE FOR WASTE TRENCHES TO NATURALLY SUBSI DE AT THE MFDS.

ALTERNATI VE 11 EMPLOYS THE GROUTI NG TECHNOLOGY AS A MEANS OF TRENCH STABI LI ZATION.  THE GRQUTI NG
TECHNCOLOGY WOULD CONSI ST OF | NJECTI NG GRQUT, A M XTURE OF MATERI ALS (E. G, CEMENT, BENTON TE,



FLY ASH, ETC.) AND WATER, THROUGH SPECI ALLY | NSERTED PRCBES | NTO THE MAJORI TY OF TRENCHES TO
FILL VO DS AND OTHER OPENINGS I N THE WASTE. GROUTI NG WOULD STABI LI ZE THE TRENCHES BY REDUCI NG
THE SUBSI DENCE THAT M GHT OTHERW SE OCCUR AS THE TRENCH CONTENTS SETTLE | NTO THE VA DS.

STABI LI ZATI ON COULD BE ONLY PARTI ALLY ACH EVED BY TH S TECHNOLOGY BECAUSE, ALTHOUGH I T M GHT
RETARD DETERI CRATI ON SI GNI FI CANTLY, GRQUTI NG WOULD NOT LI KELY PREVENT THE CONTI NUI NG

DETERI ORATI ON AND COLLAPSE OF THE WASTE.

7.2.2 FLOW BARRI ERS

EACH ACTI ON- BASED ALTERNATI VE THAT IS DESCRI BED | N THE FOLLOW NG SECTI ONS UTI LI ZES BARRI ERS TO
PREVENT (1) VERTI CAL | NFI LTRATI ON OF PRECI PI TATI ON TO THE TRENCH WASTE, AND (2) HORI ZONTAL
I NFI LTRATI ON OF GROUND WATER THROUGH SUBSURFACE STRATA TO THE TRENCH WASTE.

7.2.2.1 VERTI CAL | NFI LTRATI ON BARRI ERS

THE FOLLOW NG FOUR TYPES COF VERTI CAL | NFI LTRATI ON BARRI ERS ARE | NCLUDED AMONG THE ACTI ON- BASED
ALTERNATI VES EVALUATED: STRUCTURAL CAP, | NI TIAL CAP, ENG NEERED SO L CAP W TH SYNTHETI C LI NER,
AND ENG NEERED SO L CAP (WTH ALL NATURAL MATERI ALS) .

ALTERNATI VE 4 EMPLOYS A STRUCTURAL CAP FOR M NI M ZI NG VERTI CAL | NFI LTRATI ON.  THE STRUCTURAL CAP
WOULD CONSI ST OF A TWD- FOOT- THI CK REI NFORCED CONCRETE SLAB OVER THE TRENCHES W TH A

TWO- FOOT- THI CK CLAY LAYER ELSEWHERE. THE CONCRETE/ CLAY LAYER WOULD BE TOPPED BY A DRAI NAGE
LAYER AND A TCPSO L LAYER TO SUPPCRT A VECETATIVE COVER  THE TOPSO L AND DRAI NAGE LAYERS WOULD
PROTECT THE CONCRETE/ CLAY LAYER AGAI NST WEATHERI NG  THEY WOULD ALSO CONTROL EXCESSI VE RUNCOFF
RATES WHI CH WOULD M NI M ZE DAVAG NG ERCSI VE FORCES. PRI OR TO PLACEMENT OF AN I NI TI AL LAYER COF
COVPACTED SO L OVER THE EXI STI NG TRENCH COVER, THE TRENCHES WOULD BE DYNAM CALLY COWPACTED TO
PROVI DE A STABLE SUPPORT FOR THE STRUCTURAL CAP. A STRUCTURAL CAP WOULD THEN BE PLACED OVER
BOTH THE COMPACTED TRENCHES AND THE I NI TI AL LAYER OF COVPACTED SO L.

ALTERNATI VE 5 EMPLOYS AN I NI TIAL CAP TO SERVE AS A BARRI ER TO VERTI CAL WATER | NFI LTRATI ON WHI LE
THE NATURAL STABI LI ZATI ON PROCESS TAKES PLACE, AFTER WHI CH A FI NAL, MJULTI-MEDI A CAP WOULD BE

I NSTALLED. THE I NI TI AL CAP WOULD CONSI ST OF A COVWPACTED SO L LAYER COVERED W TH AN APPROXI VATE
30-40 ML TH CK SYNTHETIC COVER (6). THE CLAY AND SYNTHETI C MATERI AL COVER WOULD COVER AN
APPROXI MATE 40 TO 50 ACRE AREA. THE I NTENT OF THI S APPROXI MATE TWD- FOOT THICK CAP IS TO ALLOW
SUBSI DENCE TO OCCUR NATURALLY, WHI LE ADDI NG BACKFI LL MATERI AL AS NECESSARY TO MAI NTAI N PROPER
GRADI NG FOR DRAI NAGE AND REPAI RI NG THE SYNTHETI C COVER AS REQUI RED. THE FI NAL CAP WOULD BE THE
ENG NEERED SO L CAP W TH SYNTHETI C LI NER DESCRI BED BELOW

(6) - THE COWONVEALTH HAS PROPOSED USE OF AN | NI TI AL CAP CONSI STI NG OF: COWMPACTED SO L
COVER OVER THE TRENCH DI SPCSAL AREA, TOPPED WTH A 25- YEAR LIFE, 60 TO 80 ML TH CK
SYNTHETI C LI NER WTH A DRAI NAGE LAYER/ FI LTER FABRIC ON TCP, FOLLOWED BY A LAYER CF TOPSO L
TO SUPPORT A VECETATI VE COVER.  AS DI SCUSSED | N SECTI ON 10. 1, THE SELECTED REMEDY

I NCLUDES AN | NI TI AL CAP THAT DCES NOT EMPLOY A DRAI NAGE/ VEGETATI VE COVER  HOWEVER, AN
ALTERNATE DESI GQN, SUCH AS THE ONE PRCPCSED BY THE COVMMONWEALTH, MAY BE USED | F THE
SELECTED REMEDY' S I NI TI AL CAP CAN NOT EFFECTI VELY CONTROL ANTI Cl PATED RATES OF SURFACE
WATER RUNOFF AND CONSEQUENT EROSI ON.

ALTERNATI VES 8, 10, AND 11 EMPLOY AN ENG NEERED SO L CAP W TH SYNTHETI C LI NER AS A BARRI ER TO
VERTI CAL WATER | NFI LTRATI ON.  ALTERNATI VE 5 ALSO EMPLOYS AN ENG NEERED SO L CAP W TH SYNTHETI C
LI NER, TO BE | NSTALLED UPON COWVPLETI ON CF THE NATURAL STABI LI ZATI ON PRCCESS. THI S TYPE OF
VERTI CAL | NFI LTRATI ON BARRI ER CONSI STS ( FROM BOTTOM TO TOP) OF AN I NI TI AL LAYER OF COVWPACTED

SO L PLACED OVER THE EXI STI NG TRENCH COVER, A TWD FOOT- THI CK CLAY LAYER, AN 80 ML (OR

SUFFI G ENTLY SI M LAR) SYNTHETI C LI NER, A GEOTEXTI LE FABRI C LAYER, A ONE- FOOT- TH CK DRAI NAGE
LAYER, A CEOTEXTILE FABRI C LAYER, AND A TWD FOOT- TH CK SO L LAYER SUPPCRTI NG A VEGETATI VE COVER



THE COWPCSI TION OF THI S CAP WOULD BE DESI GNED TO PROVI DE THE MOST SU TABLE SO L PRCOPERTI ES AND
CONDI TI ONS TO SUPPORT AND NMAI NTAIN A HEALTHY VEGETATI VE COVER (E. G, PROVI DE ADEQUATE MO STURE
DURI NG PROLONGED RAI NLESS PERI CDS). TABLE 34 PROVI DES A DESCRI PTI ON OF THE CONTRI BUTI ON OF EACH
LAYER CONTAINED I N TH' S TYPE OF VERTI CAL | NFI LTRATI ON BARRI ER

ALTERNATI VE 17 EMPLOYS AN ENG NEERED SO L CAP CONSI STI NG OF ALL NATURAL MATERI ALS AS A BARRI ER
TO VERTI CAL WATER | NFI LTRATION.  TH' S TYPE OF BARRI ER CONSI STS OF SEVERAL LAYERS OF NATURAL
MATERI ALS DESI GNED AND ARRANGED TO PROMOTE DRAI NAGE, M NI M ZE | NFI LTRATI ON, AND PROVI DE
PROTECTI ON FROM EROSI ON.  THE LAYERS (I N ORDER OF PLACEMENT FROM BOTTOM TO TOP) ARE: A

FOUR- FOOT- THI CK | NFI LTRATI ON BARRI ER CONSI STI NG ENTI RELY OF CLAY CR A COMVBI NATI ON OF CLAY AND
SO L- BENTONI TE (OR EQUI VALENT) LAYERS WTH A PERVEABILITY OF 1 X (10-7) CENTI METER SECOND OR
LESS TO PROVI DE A BARRI ER AGAI NST | NFI LTRATI ON OF PRECI PI TATI ON, A FOUR- FOOT- TH CK DRAI NAGE
LAYER CONSI STING OF A M XTURE OF SAND, CRUSHED ROCK AND GRAVEL CF H GH PERVEABI LI TY TO DRAI N
WATER CFF THE CAP | NTO DRAI NAGE DI TCHES AND AWAY FROM THE DI SPOSAL TRENCHES; AND, A

THREE- FOOT- TH CK SO L LAYER WTH AN El GHT-1 NCH TOPSO L LAYER WH CH WOULD SUPPORT A VECETATI VE
COVER AND ALLOW | NFI LTRATI ON OF WATER ( TO BE CARRI ED OFF THROUGH THE UNDERLYI NG DRAI NAGE LAYER),
THUS M NI M ZI NG SURFACE RUNCFF AND CONSEQUENTI AL EROSI ON PRCBLENS.

7.2.2.2 HORI ZONTAL FLOW BARRI ERS

TWO TYPES OF POTENTI AL HORI ZONTAL FLOW BARRI ERS ARE | NCLUDED AMONG THE ACTI ON- BASED ALTERNATI VES
EVALUATED: (1) A LATERAL DRAIN AND CUTOFF WALL COVBI NATI ON THAT ENCI RCLES THE ENTI RE TRENCH AREA
AND (2) A CQUTOFF WALL THAT EXTENDS FROM THE EAST SLOPE TO THE WEST SLOPE OF THE SI TE, BENEATH
THE CAP AND ALONG | TS NORTH PERI METER (NORTH CUTOFF WALL). ALTERNATIVES 4 AND 17 EMPLOY THE
LATERAL DRAI N CUTOFF WALL COWVBI NATI ON, ALTERNATI VES 5, 8, 10, AND 11 EMPLOY THE NORTH CUTCOFF
WALL FLOW BARRI ER

THE LATERAL DRAI N CUTOFF WALL WOULD BLOCK EXFI LTRATI ON OF ANY REMAI NI NG LEACHATE I N THE UNLI KELY
EVENT THAT, W THOUT A HYDROSTATI C HEAD, THE LEACHATE COULD FLOW THRQUGH TI GHT FI SSURES | N THE
ROCK FORVATI ONS BENEATH THE TRENCHES. SPECI FI CALLY, THE BARRI ER WOULD | NTERCEPT LEACHATE FLOW
ORI A NATI NG FROM SHALLOW TRENCHES AND BLOCK CR CONTAI N ANY LEACHATE ORI G NATI NG FROM DEEPER
TRENCHES. THE LATERAL DRAI N COVPONENT OF THI' S HORI ZONTAL FLOW BARRI ER WOULD | NVOLVE EXCAVATI ON
OF A TRENCH ARCQUND THE PERI METER OF THE DESI RED TRENCH GROUP AND | NSTALLATI ON OF A PERFORATED

PI PE AT THE BOTTOM OF THE TRENCH TO COLLECT ANY LI QUI DS FLOAN NG | NTO THE DRAIN. CRUSHED ROCK COR
GRAVEL WOULD SURRCUND THE PERFORATED PI PE TO ALLOW FLOW I NTO THE PI PE W THQUT CLOGE NG FROM SO L
PARTI CLES. SUWPS WOULD BE PLACED AT SPECI FI ED | NTERVALS TO COLLECT LEACHATE I N THE PI PE; THE
LEACHATE WOULD THEN BE SOLI DI FI ED AND DI SPCSED ON-SI TE.  THE LATERAL DRAIN WOULD BE LI M TED TO
THE MORE SHALLOW TRENCHES I N THE WESTERN AND CENTRAL TRENCH SERI ES DUE TO PRACTI CAL EQUI PMENT

LI M TATI ONS.

THE CUTOFF WALL COVPONENT OF THE LATERAL DRAI N CUTOFF WALL BARRI ER WOULD CONSI ST OF TWD

SECTI ONS: AN UPPER SECTI ON CUT | NTO THE SURFACE SO L STRATA AND A LOAER, MJCH DEEPER SECTI ON
EXTENDI NG | NTO THE ROCK STRATA DOMN TO THE DESI RED DEPTH. THE UPPER SECTI ON OF THE CUTOFF WALL
WOULD CONSI ST OF El THER A COMPACTED CLAY KEY TRENCH OR A SLURRY WALL WTH A PERVEABILITY OF 1 X
(10-7) CENTI METER SECOND OR LESS. THE UPPER SECTI ON WOULD BLOCK GROUND WATER FLOW AT THE

I NTERFACE OF THE SO L COVER AND THE LOMER MARKER BED. THE LOWER SECTI ON COF THE CUTOFF WALL
WOULD CONSI ST OF A GROUT CURTAIN UTI LI ZI NG A CEMENTI TI QUS GRQUT OR A CEMENT/ BENTONI TE GROUT.
THE LOAER PORTI ON, OR GRQUT CURTAIN, WOULD FORM A BARRI ER AGAI NST GROUND WATER FLOW I NTO THE
TRENCHES ANDY OR QUTFLOW OF LEACHATE FROM THE TRENCHES. THE CUTOFF WALL DESI GN WOULD | NCLUDE A
SERI ES OF CCOLLECTI ON WELLS NEAR THE I NSIDE OF THE WALL TO FACI LI TATE THE REMOVAL OF WATER
MOUNDI NG AGAI NST THE BARRI ER.  WATER COLLECTED FROM THESE WELLS WOULD BE SCLI DI FI ED FOR DI SPOSAL
I N NEW TRENCHES.

THE SECOND HORI ZONTAL FLOW BARRI ER EVALUATED CONSI STS OF A CUTCFF WALL W THOUT THE LATERAL DRAIN
COMPONENT (7). THE CUTOFF WALL IN THI S BARRI ER | S SOVEWHAT DI FFERENT THAN THE PREVI QUSLY



DESCRI BED CUTCFF WALL. THI'S CUTCFF WALL, SOVETI MES REFERRED TO AS A NORTH CUTOFF WALL, WOULD BE
A SLURRY TRENCH (I DENTI CAL TO THE UPPER SECTI ON OF THE CUTOFF WALL DESCRI BED ABOVE, EXCEPT THAT
A GRAVEL DRAIN WOULD BE | NSTALLED NEAR THE BOTTOM ALONG | TS EXTERI OR SI DE) W THOUT THE GROUT
CURTAI N (LONER SECTI ON OF THE CUTOFF WALL DESCRI BED ABOVE). THE GRAVEL DRAIN ALONG THE EXTERI OR
SIDE OF THE WALL (EXTERI OR TO THE TRENCH DI SPCSAL AREA) WOULD SHUNT GROUND WATER TOWARD THE

H LLSLOPES AND PREVENT | TS SEE PAGE UNDER THE WALL. BY PREVENTI NG WATER FROM ENTERI NG THE
TRENCHES, NO NEW LEACHATE WOULD BE GENERATED I N THE TRENCHES. THE WALL WOULD BE DESI GNED FOR A
PERVEABI LI TY OF 1 X (10-7) CENTI METER/ SECOND OR LESS.

(7) - THE COWONVEALTH HAS PROPOSED THE | NSTALLATI ON OF A HORI ZONTAL FLOW BARRI ER THAT
WOULD EXTEND DOAN TO THE HENLEY BED I F SI TE MONI TORI NG DATA | NDI CATES THAT LATERAL
RECHARCE OF THE TRENCHES | S OCCURRI NG THE SELECTED REMEDY DCES NOT SPECI FY THE TYPE,
EXACT LOCATI ON OR EXTENT OF THE HORI ZONTAL FLOWBARRN ER, |F ONE | S NEEDED. THE
COMMONVWEALTH S PRCPCSAL W LL BE CONSI DERED DURI NG EVALUATI ON OF THE NECESSITY OF A
HORI ZONTAL FLOW BARRI ER

7.2.3 BASELI NE FEATURES

EACH ALTERNATI VE ALSO | NCLUDES BASELI NE FEATURES - FEATURES THAT ARE COMMON TO ALL ALTERNATI VES,
W TH THE EXCEPTI ON OF THE NO ACTI ON ALTERNATI VE. THE BASELI NE FEATURES ARE AS FOLLOWS:

. NON- FUNCTI ONAL  AND UNSTABLE SI TE STRUCTURES WOULD BE DECOWM SSI ONED, DEMOLI SHED AND
BURI ED ON-SI TE.

. ADDI TI ONAL TRENCHES WOULD BE CONSTRUCTED FOR DI SPCSAL OF SCLI DI FI ED TRENCH LEACHATE
ANDY OR WASTE GENERATED DURI NG SI TE REMEDI ATI ON.

. A BUFFER ZONE, CONTI GUOUS TO THE EXI STI NG SI TE LI CENSED PROPERTY BOUNDARY, WOULD BE
ACQUI RED. THE BUFFER ZONE WOULD ENCOWPASS AN APPROXI MATE 200- ACRE AREA, AT A
M N MM AND WOULD: (1) ENSURE LONG TERM ACCESS FOR THE PURPOSE OF MONI TORI NG TO
ASSESS REMEDY COWPLI ANCE; AND, (2) CONTRCL ACTIVITIES ON THE H LLSLOPES ADJACENT TO
THE MFDS TO M NI M ZE HI LLSLCPE ERGCSI ON.

. I NSTI TUTI ONAL CONTROLS WOULD BE ESTABLI SHED AND MAI NTAI NED | N PERPETUI TY TO PREVENT
UNAUTHORI ZED ANDY OR | NAPPROPRI ATE USE OF THE SI TE.

. MONI TORI NG AND MAI NTENANCE ACTI VI TI ES WOULD BE CONDUCTED ROUTI NELY, AND I N
PERPETUI TY, TO ASSESS REMEDY PERFCORVANCE AND TO PRESERVE THE | NTECRI TY OF THE
REMEDY, RESPECTI VELY.

. A REMEDY REVI EWWOULD BE PERFCRMED BY EPA AT LEAST EVERY FI VE YEARS TO ENSURE THE
REMEDY CONTI NUES TO MEET THE REMEDI AL ACTI ON CBJECTI VES, | NCLUDI NG COWVPLI ANCE W TH
STATE AND FEDERAL ARARS AND PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.

THE REMEDI AL ALTERNATI VES RECEI VI NG DETAI LED ANALYSI S I N THE FEASI Bl LI TY STUDY ARE SUMVARI ZED | N
THE FOLLOW NG SECTI ONS; ESTI MATED COSTS AND DESI GN CONSTRUCTI ON Tl MES ARE SUMVARI ZED | N TABLE
29, FOLLOW NG THE DESCRI PTI ON OF ALTERNATI VES.

7.2.4 ALTERNATIVE 1 - NO ACTI ON
ESTI MATED CONSTRUCTI ON COST: 36, 000

$6
ESTI MATED O & M COST: $ 6,167, 000
ESTI MATED PRESENT- WORTH TOTAL COST: $ 6, 803, 000



ESTI MATED | MPLEMENTATI ON TI ME: 6 MONTHS

ALTERNATI VE 1 CONSI STS OF THE FOLLOW NG ACTI VI Tl ES:

. SI TE MONI TORI NG
. I NSTALLATI ON CF ADDI TI ONAL MONI TORI NG WELLS
. REPAI R, MAI NTENANCE AND REPLACEMENT COF MONI TORI NG EQUI PMENT

MONI TORI NG ACTI VI TI ES WOULD CONSI ST OF THE | NSTALLATI ON OF ADDI TI ONAL MONI TORI NG VEELLS, SAMPLE
COLLECTI ON AND ANALYSES ON A FREQUENT BASI S, AND REPAI R, MAI NTENANCE AND REPLACEMENT OF

MONI TORI NG EQUI PMENT AS NEEDED. THE ESTI MATED COST OF 6.8 M LLI ON DOLLARS FOR AN ALTERNATI VE
I NVOLVI NG ONLY MONI TORI NG ACTI VI TI ES ARI SES FROM THE NEED TO MONI TOR THI'S SI TE | N PERPETUI TY.
THE NO ACTI ON ALTERNATI VE |'S NOT AN ENG NEERED REMEDI AL ALTERNATI VE, AND | T WOULD NOT SATI SFY
THE REMEDI AL OBJECTI VES. THE NO ACTI ON ALTERNATI VE DOES NOT COVPLY W TH ARARS AND WOULD,

LI KEW SE, NOT PROVI DE OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT.

7.2.5 ALTERNATI VE 4 - STRUCTURAL CAP/ DYNAM C COVPACTI ON HORI ZONTAL FLOW BARRI ER

ESTI MATED CONSTRUCTI ON COST: $ 59, 332, 000
ESTI MATED O & M COST: $ 6,175,000
ESTI MATED PRESENT- WORTH TOTAL COST: $ 65, 507, 000
ESTI MATED | MPLEMENTATI ON TI ME: 38 MONTHS

ALTERNATI VE 4 | NCLUDES THE FOLLOW NG REMEDI AL ACTI VI TI ES:

. TRENCH LEACHATE REMOVAL

. SCOLI DI FI CATI ON OF LEACHATE AND DI SPCSAL | N NEW TRENCHES

. | NSTALLATI ON OF HORI ZONTAL FLOW BARRI ER ( LATERAL DRAI N CUTOFF WALL), | F NECESSARY

. DYNAM C COWPACTI ON OF EXI STI NG DI SPOSAL TRENCHES CONCURRENT W TH ADDI TI ON OF
COVPACTED SO L AND SAND BACKFI LL

. I NSTALLATI ON OF A TWD FOOT- THI CK REI NFORCED CONCRETE ( STRUCTURAL) CAP OVER THE

COVPACTED TRENCHES AND A TWO- FOOT- THI CK LOW PERVEABI LI TY CLAY CAP OVER THE REST CF
THE TRENCH DI SPCSAL AREA.

. DRAI NAGE CHANNEL | MPROVEMENTS AND OTHER NECESSARY SURFACE WATER CONTROL FEATURES

. BASELI NE FEATURES

TH' S ALTERNATI VE COMBI NES THE TECHNOLOG ES OF TRENCH LEACHATE REMOVAL, DYNAM C COVPACTI ON AND
STRUCTURAL CAPPI NG  LEACHATE WOULD BE EXTRACTED, SOLI DI FI ED, AND DI SPOSED | N NEWL.Y- CONSTRUCTED
TRENCHES ON-SI TE. AFTER LEACHATE REMOVAL AND DYNAM C COWPACTI ON OF THE DI SPOSAL TRENCHES, A
REI NFORCED CONCRETE STRUCTURAL SLAB AND SEVERAL FEET OF SO L COVER WOULD BE PLACED OVER THE

DI SPOSAL TRENCHES. THE USE OF DYNAM C COMPACTI ON ON THE TRENCH AREA PRI CR TO PLACEMENT OF THE
STRUCTURAL CAP WOULD PROVI DE A STABLE FOUNDATI ON FCR THE CAP AND M NI M ZE FUTURE SUBSI DENCE.
THE REI NFORCED CONCRETE CAP WOULD NOT BE CAPABLE OF SPANNI NG THE W DE TRENCHES W THOUT THE
SUPPCORT PROVI DED BY STABI LI ZATI ON.

THE LATERAL DRAI N CUTOFF WALL, | F FOUND TO BE NECESSARY, WOULD HELP REDUCE THE OFF-SI TE
M GRATI ON COF CONTAM NANTS AND PREVENT THE | NFI LTRATI ON OF SUBSURFACE WATER

7.2.6 ALTERNATIVE 5 - NATURAL SUBSI DENCE/ | NI TI AL CAP AND FI NAL ENG NEERED SO L CAP W TH
SYNTHETI C LI NER/ HORI ZONTAL FLOW BARRI ER - "NATURAL STABI LI ZATI ON'



ESTI MATED CONSTRUCTI ON COST: $ 23,910, 000

ESTI MATED O & M COST: $ 9, 643, 000
ESTI MATED PRESENT- WORTH TOTAL COST: $ 33, 553, 000
ESTI MATED | MPLEMENTATI ON TI ME: 22 MONTHS FOR I NI TIAL CLOSURE PERI OD;

35 - 100 YEARS FOR INTERIM
MAI NTENANCE PERI OD FOLLOW NG
INI TIAL CLOCSURE PERI OD;

10 MONTHS FCR FI NAL CLOSURE
PERI OD FOLLOW NG | NTERI M
MAI NTENANCE PERI GD

THE | MPLEMENTATI ON OF THI S ALTERNATI VE WOULD | NVOLVE THE FOLLOW NG ACTI VI Tl ES:

. TRENCH LEACHATE REMOVAL

. SCOLI DI FI CATI ON OF LEACHATE AND DI SPOCSAL | NTO NEW TRENCHES

. I NSTALLATI ON CF AN | NI TI AL CAP AND PERI CDI C REPLACEMENT OF SYNTHETI C LI NER

. I NSTALLATI ON OF HORI ZONTAL FLOW BARRI ER (NORTH CUTOFF WALL), | F NECESSARY

. NATURAL SUBSI DENCE W TH ACTI VE MAI NTENANCE AND MONI TORI NG

. I NSTALLATI ON CF A FI NAL ENG NEERED SO L CAP W TH SYNTHETI C LI NER

. INITIAL AND FI NAL CAP GRADI NG AND CONTQURI NG TO CONTROL SURFACE WATER FLOW AND
ERCSI ON

. DRAI NAGE CHANNEL | MPROVEMENTS AND OTHER NECESSARY SURFACE WATER CONTROL FEATURES

. BASELI NE FEATURES

THE "NATURAL STABI LI ZATI ON' ALTERNATI VE (8) COMBI NES ELEMENTS OF CONTAI NVENT, LEACHATE REMOVAL,
AND TREATMENT. FOLLOW NG LEACHATE EXTRACTI ON, SOLI DI FI CATI ON AND DI SPCSAL, AN I NI TI AL CAP WOULD
BE | NSTALLED OVER THE TRENCH DI SPOSAL AREA TO PREVENT | NFI LTRATI ON OF PRECI Pl TATI ON | NTO THE
TRENCHES. THE DI STI NGUI SHI NG FEATURE OF THI'S ALTERNATIVE | S THE USE OF AN I NI TI AL CAP DURI NG
THE PERI OD OF NATURAL SUBSI DENCE, ESTI MATED TO TAKE APPROXI MATELY 35 TO 100 YEARS ( THE | NTERI M
MAI NTENANCE PERIOD). THI'S CAP WOULD BE DESI GNED TO PREVENT THE | NFI LTRATI ON OF RAI NFALL AND
SURFACE WATER | NTO THE DI SPOSAL TRENCHES WHI LE SUBSI DENCE AND MAI NTENANCE ARE TAKI NG PLACE. CAP
GRADI NG AND CONTQURI NG WOULD BE PERFORMED TO ENHANCE THE CONTROL OF SURFACE WATER FLOW BETTER
DI STRI BUTE THE FLOW OF SURFACE WATER, AND CONTROL AND M NI M ZE, TO THE EXTENT PRACTI CABLE,

ERCSI ON OF HI LLSLOPES. | MPROVEMENTS TO DRAI NAGE CHANNELS WOULD BE PERFCRVED TO ENHANCE

DI STRI BUTI ON OF SURFACE WATER RUNCFF AND TO M NIM ZE ERCSI ON.  CAP REPAI RS AND BACKFI LLI NG OF
SUBSI DED AREAS WOULD BE PERFORMED DURI NG THE | NTERI M MAI NTENANCE PERI CD.

(8) - THE TERM "CLOSURE', IN THE "I NITIAL CLOSURE PERI OD' AND "FI NAL CLCSURE PERI OD'
COVPONENTS OF THE NATURAL STABI LI ZATI ON ALTERNATI VE, |S USED I N A GENERI C SENSE TO DENCTE
SETS OF REMEDI AL ACTIVI TIES TO BE | MPLEMENTED DURI NG THOSE LI M TED Tl ME PERI CDS.  NEI THER
THE TERM CLOSURE NOR THE DESI GNATI ONS "I NI TI AL CLOSURE PERI CD' AND "FI NAL CLOSURE PERI CD'
ARE USED I N ANY SPECI FI C REGULATORY SENSE (I.E., AEC OR RCRA CLOSURE).

THE TYPE OF I NI TI AL CAP UTI LI ZED WOULD BE CONTI NGENT UPON | TS ABI LI TY TO CONTRCL SURFACE WATER
RUNON AND RUNCFF.  ACCELERATED RATES OF HI LLSLOPE ANDY OR DRAI NAGE CHANNEL ERCSI ON WOULD
NECESSI TATE A MODI FI CATI ON TO THE PROPCSED | NI TI AL CAP DESI GN.

A FI'NAL, MULLTI LAYER CAP W TH SYNTHETI C LI NER WOULD BE | NSTALLED AT THE COVPLETI ON OF NATURAL
SUBSI DENCE, AT WHI CH TI ME THE TRENCHES WOULD FORM A STABLE FOUNDATI ON FOR THE FI NAL CAP.

ADDI TI ONALLY, A NORTH CUTCFF WALL WOULD BE CONSTRUCTED, |F DETERM NED TO BE NECESSARY, TO



PREVENT LATERAL GROUND WATER | NFI LTRATI ON | NTO THE DI SPCSAL TRENCHES. OTHER TYPES OF HORI ZONTAL
FLOW BARRI ERS, SUCH AS A LATERAL DRAI N CUTOFF WALL, COULD ALSO BE CONSI DERED.

MAI NTENANCE REQUI REMENTS FOR THI S ALTERNATI VE WOULD BE SI GNI FI CANT DURI NG THE | NTERI M

MAI NTENANCE PERI GD. ONCE THE TRENCHES HAVE SUFFI Cl ENTLY STABI LI ZED, THE FI NAL CAP WOULD BE

I NSTALLED AND MAI NTENANCE REQUI REMENTS WOULD BE M NI MAL.  THE TI M NG OF FI NAL CAP CONSTRUCTI ON
WOULD BE BASED UPON SPECI FI C SUBSI DENCE CRI TERI A DEVELOPED I N THE REMEDI AL DESI GN.

7.2.7 ALTERNATI VE 8 - NATURAL SUBSI DENCE/ ENG NEERED SO L CAP W TH SYNTHETI C LI NER/ HORI ZONTAL
FLOW BARRI ER

ESTI MATED CONSTRUCTI ON COST: $ 34,302, 000
ESTI MATED O & M COST: $ 13, 105, 000
ESTI MATED PRESENT WORTH TOTAL COST: $ 47,407,000
ESTI MATED | MPLEMENTATI ON TI ME: 23 MONTHS

ALTERNATI VE 8 | NCLUDES THE FOLLOW NG REMEDI AL ACTI VI TI ES:

. LEACHATE REMOVAL

. SCOLI DI FI CATI ON OF LEACHATE AND DI SPCSAL | N NEW TRENCHES

. | NSTALLATI ON OF A HORI ZONTAL FLOW BARRI ER (NORTH CUTOFF WALL), | F NECESSARY

. I NSTALLATI ON CF AN ENG NEERED SO L CAP W TH SYNTHETI C LI NER

. CAP GRADI NG AND CONTCQURI NG TO CONTROL SURFACE WATER FLOW AND ERCSI ON

. DRAI NAGE CHANNEL | MPROVEMENTS AND OTHER NECESSARY SURFACE WATER CONTROL FEATURES
. BASELI NE FEATURES

FOLLOW NG LEACHATE EXTRACTI ON, SCLI DI FI CATI ON AND DI SPCSAL, AN ENG NEERED SO L CAP WTH
SYNTHETI C LI NER WOULD BE PLACED OVER THE TRENCH DI SPCSAL AREA TO PREVENT | NFI LTRATI ON OF

PRECI PI TATI ON | NTO THE TRENCHES. THE CAP UTILIZED I N THI S ALTERNATI VE | S | DENTI CAL TO THE

FI NAL CAP DESCRI BED | N ALTERNATI VE 5. ALTERNATIVE 8 IS | DENTI CAL TO ALTERNATI VE 5 EXCEPT FOR
THE TI ME OF PLACEMENT OF THE FI NAL CAP. ALTERNATI VE 8 PLACES THE FI NAL CAP OVER THE TRENCH

DI SPOSAL AREA | MVEDI ATELY, RATHER THAN WAI TI NG FOR SUBSI DENCE TO RUN | TS COURSE DURI NG THE

ESTI MATED 35 TO 100 YEAR SUBSI DENCE PERI CD AS | N ALTERNATI VE 5. TRENCH STABI LI ZATI ON WOULD BE
ACCOWPLI SHED BY NATURAL SUBSI DENCE AS | N ALTERNATIVE 5 WTH REPAIRS TO THE FI NAL CAP BEI NG MADE
OVER THE PERI CD CF SUBSI DENCE.

THE REQUI RED MAI NTENANCE ACTIVI TIES FOR THI S ALTERNATI VE WOULD BE H GH SI NCE TRENCH SUBSI DENCE
AND RESULTI NG REPAI R OF THE COWPLEX FI NAL CAP WOULD BE SI GNI FI CANT.  SURFACE WATER CONTRCL WOULD
BE ADDRESSED THROUGH CAP GRADI NG AND CONTCURI NG AND DRAI NAGE CHANNEL | MPROVEMENTS. THE NORTH
CUTOFF WALL WOULD PROVI DE A BARRI ER AGAI NST | NFI LTRATI ON OF GROUND WATER | NTO THE TRENCH AREA.

7.2.8 ALTERNATI VE 10 - DYNAM C COVPACTI OV ENG NEERED SO L CAP W TH SYNTHETI C LI NER/ HORI ZONTAL

FLOW BARRI ER
ESTI MATED CONSTRUCTI ON COST: $ 39, 538, 000
ESTI MATED O & M COST: $ 4,790, 000
ESTI MATED PRESENT- WORTH TOTAL COST: $ 44,328, 000

ESTI MATED | MPLEMENTATI ON TI ME: 35 MONTHS



ALTERNATI VE 10 | NCLUDES THE FOLLOW NG REMEDI AL ACTI VI TI ES:

. LEACHATE REMOVAL

. SCOLI DI FI CATI ON OF LEACHATE AND DI SPOCSAL | NTO NEW TRENCHES

. I NSTALLATI ON OF A HORI ZONTAL FLOW BARRI ER (NORTH CUTOFF WALL), | F NECESSARY

. DYNAM C COVPACTI ON OF EXI STI NG TRENCHES W TH CONCURRENT ADDI TI ON OF COVWPACTED SO L
AND SAND BACKFI LL

. I NSTALLATI ON CF AN ENG NEERED SO L CAP W TH SYNTHETI C LI NER

. CAP GRADI NG AND CONTCQURI NG TO CONTROL SURFACE WATER FLOWN AND ERCSI ON

. DRAI NAGE CHANNEL | MPROVEMENTS AND OTHER NECESSARY SURFACE WATER CONTROL FEATURES

. BASELI NE FEATURES

W TH ALTERNATI VE 10, THE DYNAM C COMPACTI ON TECHNOLOGY WOULD BE EMPLOYED TO STABI LI ZE THE TRENCH
WASTES ARTI FI C ALLY RATHER THAN RELYI NG ON NATURAL SUBSI DENCE. PRI CR TO DYNAM C COWPACTI ON COF
THE TRENCHES, LEACHATE WOULD BE EXTRACTED, SOLI DI FI ED AND DI SPOSED ON-SI TE | N NEW DI SPCSAL
TRENCHES.

UPON COWPACTI ON OF THE TRENCHES, AN ENG NEERED SO L CAP W TH SYNTHETI C LI NER WOULD BE PLACED
OVER THE TRENCH DI SPCSAL AREA TO M NI M ZE VERTI CAL | NFI LTRATI ON OF WATER | NTO THE DI SPOCSAL
TRENCHES. THE CAP WOULD BE GRADED AND CONTOURED TO CONTROL THE RATE OF SURFACE WATER FLOW AND
M N M ZE ERCSI ON TO THE EXTENT PRACTI CABLE.

A NORTH CUTOFF WALL (OR OTHER SUFFI CI ENT HORI ZONTAL FLOW BARRI ER) WOULD BE | NSTALLED, |F
DETERM NED TO BE NECESSARY, TO CONTRCL THE | NFI LTRATI ON OF GROUND WATER | NTO THE DI SPOSAL
TRENCHES.

7.2.9 ALTERNATI VE 11 - TRENCH GROUTI NG ENG NEERED SO L CAP W TH SYNTHETI C LI NER/ HORI ZONTAL FLOW

BARRI ER
ESTI MATED CONSTRUCTI ON COST: $ 61, 870, 000
ESTI MATED O & M COST: $ 6,989, 000
ESTI MATED PRESENT- WORTH TOTAL COST: $ 68, 859, 000
ESTI MATED | MPLEMENTATI ON TI ME: 6 MONTHS

ALTERNATI VE 11 | NCLUDES THE FOLLOW NG REMEDI AL ACTI VI TI ES:

. TRENCH LEACHATE REMOVAL

. | NSTALLATI ON OF A HORI ZONTAL FLOW BARRI ER (NORTH CUTOFF WALL), | F NECESSARY

. GROUTI NG OF ACCESSIBLE VO DS I N THE EXI STI NG DI SPCSAL TRENCHES W TH GROUT MADE FROM
POTABLE WATER ANDY OR LEACHATE

. I NSTALLATI ON CF AN ENG NEERED SO L CAP W TH SYNTHETI C LI NER

. CAP GRADI NG AND CONTCQURI NG TO CONTROL SURFACE WATER FLOWN AND ERCSI ON

. DRAI NAGE CHANNEL | MPROVEMENTS AND OTHER NECESSARY SURFACE WATER CONTROL FEATURES

. BASELI NE FEATURES

ALTERNATI VE 11 WOULD ACHI EVE TRENCH STABI LI ZATI ON BY | NJECTI NG GROUT THROUGH LANCES CR PRCBES

I NTO THE MAJORI TY OF TRENCHES FOR THE PURPCSE OF FI LLI NG VO DS AND OTHER CPENI NGS | N THE
TRENCHES. TRENCH LEACHATE WOULD BE EXTRACTED AND WOULD THEN BE USED I N THE GROUT M X FCR

I NJECTI ON | NTO THE TRENCHES. ONCE | NJECTED W TH GROUT, THE TRENCHES WOULD PROVI DE A STABLE
FOUNDATI ON FOCR A TRENCH COVER AN ENG NEERED SO L CAP W TH SYNTHETI C LI NER WOULD BE PLACED OVER
THE TRENCH DI SPCSAL AREA TO PREVENT | NFI LTRATI ON OF PRECI PI TATI ON | NTO THE TRENCHES. THE CAP
WOULD BE GRADED AND CONTOURED TO ENHANCE CONTROL OF SURFACE WATER RUNON AND RUNCFF AND

| MPROVEMENTS TO DRAI NAGE CHANNELS WOULD BE PERFORVED TO ENHANCE DI STRI BUTI ON OF SURFACE WATER



RUNCFF AND TO M NI M ZE ERGCSI ON.

A NORTH CUTOFF WALL (OR OTHER SUFFI CI ENT HORI ZONTAL FLOW BARRI ER) WOULD BE | NSTALLED, |F
NECESSARY, TO PREVENT THE | NFI LTRATI ON OF GROUND WATER | NTO THE DI SPOSAL TRENCHES

7.2.10 ALTERNATIVE 17 - DYNAM C COVPACTI OV ENG NEERED SO L CAP/ HORI ZONTAL FLOW BARRI ER

ESTI MATED CONSTRUCTI ON COST: $ 51, 920, 000
ESTI MATED O & M COST: $ 4,634,000
ESTI MATED PRESENT- WORTH TOTAL COST: $ 56, 554, 000
ESTI MATED | MPLEMENTATI ON TI ME: 38 MONTHS

ALTERNATI VE 17 | NCLUDES THE FOLLOW NG REMEDI AL ACTI VI TI ES:

. LEACHATE REMOVAL

. SCOLI DI FI CATI ON OF LEACHATE W TH DI SPOSAL | NTO NEW TRENCHES

. | NSTALLATI ON OF A HORI ZONTAL FLOW BARRI ER (LATERAL DRAI N CUTOFF WALL), |F NECESSARY

. DYNAM C COWPACTI ON OF EXI STI NG DI SPOSAL TRENCHES CONCURRENT W TH THE ADDI TI ON OF
COVPACTED SO L AND SAND BACKFI LL

. | NSTALLATI ON OF AN ENG NEERED SO L CAP (W TH ALL NATURAL MATERI ALS)

. CAP GRADI NG AND CONTCQURI NG TO CONTROL SURFACE WATER FLOW AND ERCSI ON

. DRAI NAGE CHANNEL | MPROVEMENTS AND OTHER NECESSARY SURFACE WATER CONTROL FEATURES

. BASELI NE FEATURES

ALTERNATI VE 17 COMVBI NES THE REMEDI AL TECHNOLOG ES OF CAPPI NG AND DYNAM C COMPACTI ON TO STABI LI ZE
THE TRENCHES. PRI CR TO DYNAM C COVPACTI ON OF THE TRENCHES, LEACHATE WOULD BE EXTRACTED,

SOLI DI FI ED AND DI SPCSED ON-SI TE | N NEW DI SPOSAL TRENCHES. THE DI FFERENCES BETWEEN TH S
ALTERNATI VE AND ALTERNATI VE 10 ARE THE TYPES OF HORI ZONTAL FLOW BARRI ER AND CAP EMPLOYED. TH'S
ALTERNATI VE WOULD | NVOLVE | NSTALLATI ON OF A LATERAL DRAI N CUTOFF WALL RATHER THAN THE NORTH
CUTOFF WALL USED I N ALTERNATI VE 10 AND THE ENG NEERED SO L CAP WOULD BE MADE OF ALL NATURAL
MATERI ALS AND WOULD NOT CONTAI N A SYNTHETI C LI NER AS | N ALTERNATI VE 10.

THE CAP WOULD BE | NSTALLED OVER THE TRENCH DI SPCSAL AREA TO M NI M ZE | NFI LTRATI ON | NTO THE
TRENCHES. THE CAP WOULD BE GRADED AND CONTOURED TO ENHANCE CONTROL OF SURFACE WATER RUNON AND
RUNCFF AND | MPROVEMENTS TO DRAI NAGE CHANNELS WOULD BE PERFORMED TO ENHANCE DI STRI BUTI ON OF
SURFACE WATER RUNCFF AND TO M NI M ZE ERCSI ON.

TABLE 28 LI STS THE ALTERNATI VES THAT UNDERVENT A DETAI LED ANALYSI S FOR THE MFDS.

#ARAR
8.0 APPLI CABLE CR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

CERCLA SECTION 121(D)(2) REQU RES THAT THE SELECTED REMEDY COWMPLY W TH ALL FEDERAL AND STATE
ENVI RONVENTAL LAWS THAT ARE APPLI CABLE CR RELEVANT AND APPRCOPRI ATE TO THE HAZARDOUS SUBSTANCES,
PCOLLUTANTS, CR CONTAM NANTS AT THE SITE CR TO THE ACTI VI TI ES TO BE PERFCRVED AT THE SI TE.
THEREFORE, TO BE SELECTED AS THE REMEDY, AN ALTERNATI VE MUST MEET ALL ARARS OR A WAl VER MUST BE
OBTAI NED. TABLES 30 AND 31 SUWVARI ZE THE ACTI ON- SPECI FI C AND CONTAM NANT- SPECI FI C APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) | DENTI FI ED FOR THE MFDS. A DI SCUSSI ON OF HOW EACH
ARAR APPLI ES TO THE MFDS IS ALSO PROVI DED BELOW

8.1 ACTI ON- SPECI FI C ARARS

AN ACTI ON- SPECI FI C ARAR | S A PERFORVANCE, DESI GN, OR OTHER SI M LAR ACTI ON- SPECI FI C REQUI REMENT



THAT | MPACTS PARTI CULAR REMEDI AL ACTI VI TI ES. THESE REQUI REMENTS ARE TRI GGERED BY THE PARTI CULAR
REMEDI AL ACTI VI TI ES THAT ARE SELECTED TO ACCOWPLI SH A REMEDY. THESE REQUI REMENTS DO NOT I N
THEMSELVES DETERM NE THE REMEDI AL ALTERNATI VE; RATHER, THEY | NDI CATE HON A SELECTED ALTERNATI VE
MJST BE ACHI EVED. THE FOLLOW NG ARE ACTI ON- SPECI FI C REQUI REMENTS FOR THE MAXEY FLATS DI SPOSAL
S| TE REMEDY:

OCCUPATI ONAL SAFETY AND HEALTH (OSHA) STANDARDS (29 CFR SECTI ONS
1910. 120, .1000 - .1500, PARTS 1926.53, .650 - .653)

THE OSHA HAZARDOUS SUBSTANCE SAFETY STANDARDS, 29 CFR 1910.120, .1000 - .1500, ARE APPLI CABLE,
ACTI ON- SPECI FI C REQUI REMENTS FOR REMEDI AL ACTI VI TIES AT THE MFDS. THE OSHA STANDARDS (1910. 120)
FOR HAZARDQUS SUBSTANCE RESPONSE ACTI ONS UNDER CERCLA ESTABLI SH SAFETY AND HEALTH PROGRAM

REQUI REMENTS THAT MUST BE | MPLEMENTED I N THE CLEANUP PHASE OF A CERCLA RESPONSE. UNDER THE
REGULATI ONS, A HEALTH AND SAFETY PROGRAM W LL BE REQUI RED FOR EMPLOYEES AND CONTRACTORS WORKI NG
AT THE MFDS. THE STANDARDS FOUND I N 1910. 1000 - .1500 GOVERN CERCLA RESPONSE ACTI ONS | NVCOLVI NG
ANY TYPE OF HAZARDOUS SUBSTANCE THAT MAY RESULT | N ADVERSE EFFECTS ON EMPLOYEES' HEALTH AND
SAFETY. THESE STANDARDS ALSO | NCORPCRATE ALL OF THE REQUI REMENTS OF 29 CFR PART 1926, THE OSHA
HEALTH AND SAFETY STANDARDS FOR CONSTRUCTI ON.  THE PROVI SIONS COF 29 CFR 1926. 650 - .653 ARE
APPLI CABLE TO ANY EXCAVATI ON, TRENCH NG AND SHORI NG THAT |'S UNDERTAKEN AS PART OF THE
CONSTRUCTI ON OF TRENCHES, CUT-OFF WALLS, ETC.

THE OSHA STANDARDS FOUND IN 29 CFR 1926. 53 ARE RELEVANT AND APPROPRI ATE REQUI REMENTS FCR
CONSTRUCTI ON AND RELATED ACTI VI TI ES I NVOLVI NG THE "USE' OF | ONI ZI NG RADI ATION.  WH LE THE

ACTI ONS TO BE PURSUED AT THE MFDS DO NOT, NECESSARILY, |INVOLVE THE'USE' OF SOURCES OF | ONl ZI NG
RADI ATI ON CR RADI QACTI VE NATERI ALS, THESE STANDARDS DO PERTAI N TO THE SUBSTANCES | NVOLVED AT THE
SITE AND TO THE ACTIVI TIES OF THE WORKERS | N UNDERTAKI NG ANY PART OF THE REMEDI AL ACTION I N THE
RESTRI CTED AREA.

NATI ONAL EM SSI ON STANDARDS FOR HAZARDOUS Al R POLLUTANTS ( NESHAPS) (40 CFR PART 61, SUBPART I)

THE NESHAPS STANDARDS FOUND | N 40 CFR PART 61, SUBPART |, ARE APPLI CABLE TO THOSE PORTI ONS OF
REMEDI AL ACTI ON THAT WOULD RESULT IN FUGQ TI VE EM SSI ON OF RADI ONUCLI DES | NTO AN UNRESTRI CTED
AREA. COWPLI ANCE WTH THI S APPLI CABLE REQUI REMENT | S DETERM NED BY CALCULATI NG THE DOSE TO
MEMBERS CF THE PUBLI C AT THE PO NT OF MAXI MUM ANNUAL Al R CONCENTRATI ON | N UNRESTRI CTED AREAS,

USI NG EPA- APPROVED SAMPLI NG PROCEDURES AND COVPUTER CODES. THE AIR EM SSI ON STANDARD FOR NRC

LI CENSEES, WH CH | NCLUDES THE MFDS, IS SET AT 25 MREM PER YEAR TO THE WHCLE BCDY AND 75 MREM PER
YEAR TO THE CRI TI CAL ORGAN OF ANY MEMBER OF THE PUBLIC (9).

(9) - AREVISION TO TH S SUBPART, CHANG NG THE EM SSI ON STANDARD TO 10 MREM YEAR EFFECTI VE
DOSE EQUI VALENT, HAS BEEN PROMULGATED BUT THE EFFECTI VE DATE HAS BEEN STAYED.

KENTUCKY STANDARDS FCR PROTECTI ON AGAI NST RADI ATI ON ( ALLOWABLE DOSES | N RESTRI CTED AREAS) (902
KAR 100: 020)

THE KENTUCKY REGULATI ONS FOUND | N 902 KAR 100: 020 ARE APPLI CABLE REQUI REMENTS FOR ANY EMPLOYEE
PERFORM NG WORK AND FOR ANY OTHER | NDI VI DUAL OCCUPYI NG THE RESTRI CTED AREA DURI NG REMEDI ATI ON CF
THE MFDS. THESE REGULATI ONS | NCLUDE: LIM TS TO TOTAL OCCUPATI ONAL DOSE RECEI VED, LIMTS TO

Al RBORNE EXPOSURE | N RESTRI CTED AREAS, REQUI RED SURVEYS TO ESTABLI SH COVPLI ANCE, AND THE USE OF
APPRCPRI ATE SI GNS, LABELS, SIGNALS AND CONTROLS TO M NI M ZE EXPCSURE TO RADI ATI ON.

FEDERAL STANDARDS FOR PROTECTI ON AGAI NST RADI ATI ON (ALLOMABLE DOSES | N RESTRI CTED AREAS) (10 CFR
PART 20)

THE REQUI REMENTS FOUND I N 10 CFR 20.101 - .103, .210(B)(1), .202, .203(A) - (O (5), (D), AND



APPENDI X B, TABLE | ARE RELEVANT AND APPROPRI ATE FOR THE MFDS. BECAUSE KENTUCKY |'S AN AGREEMENT
STATE, | TS RADI ATI ON PROTECTI ON STANDARDS FOR PROTECTI NG AGAI NST RADI ATI ON I N RESTRI CTED AREAS
(902 KAR 100: 020 ABOVE), AS OPPCSED TO THE FEDERAL STANDARDS, ARE THE APPLI CABLE STANDARDS.

GENERAL KENTUCKY REQUI REMENTS CONCERNI NG RADI OLOGI CAL SOURCES ( ALARA) (902 KAR 100: 015)

THE REQUI REMENT FOUND I N 902 KAR 100: 015, SECTIONS 1 AND 2, WH CH REQUI RES THAT ALL PERSONS "WHO
RECEI VE, PCSSESS, USE, TRANSFER, OM, OR ACQUI RE' ANY RADI QACTI VE SOURCES MUST MAKE EVERY
REASONABLE EFFORT TO MAI NTAI N RADI ATI ON EXPCSURES AND RELEASES | N UNRESTRI CTED AREAS TO "AS LOW
AS REASONABLY ACH EVABLE" (ALARA), IS APPLI CABLE TO THE MFDS.

KENTUCKY FUGQ TI VE Al R EM SSI ONS STANDARDS (401 KAR 63: 010)

THE FUG TI VE AIR EM SSI ONS STANDARDS FOUND I N 401 KAR 63: 010 ARE APPLI CABLE TO THE MFDS REMEDI AL
ACTI VI TI ES BECAUSE THEY APPLY TO POTENTI AL OPERATI ONS SUCH AS CAP | NSTALLATI ON, EXCAVATI ON CF

DI SPOSAL TRENCHES, DEMOLI TI ON ACTI VI TIES, AND OTHER ACTI VI TI ES THAT MAY EM T DUST AND OTHER Al R
CONTAM NANTS. THE STANDARDS REQUI RE | NDI VI DUALS TO TAKE REASONABLE PRECAUTI ONS TO PREVENT

PARTI CULATE MATTER FROM BECOM NG Al RBORNE WHEN MATERI AL |'S HANDLED OR PROCESSED, A BULDING IS
CONSTRUCTED, ALTERED, OR DEMOLI SHED, OR A ROAD IS USED. WM SI BLE FUGQ Tl VE DUST EM SSI ONS MUST BE
CONTAINED WTHI N THE LOT LI NE OF THE PROPERTY ON WH CH THE EM SSI ONS ORI G NATE.

KENTUCKY STANDARDS FOR THE DI SPOSAL OF RADI CACTI VE MATERI AL (902 KAR 100: 021)

THE RADI QACTI VE WASTE CLASSI FI CATI ON SYSTEM AND THE RADI QACTI VE WASTE CHARACTERI STI CS

REQUI REMENTS, FOUND I N SECTIONS 7 AND 8 CF 902 KAR 100: 021, ARE APPLI CABLE REQUI REMENTS FOR THE
WASTE DI SPOSED OF DURI NG THE REMEDI ATI ON OF THE MFDS. SECTION 7 PROVI DES THE CRI TERI A FOR
CLASSI FYI NG WASTE FOR NEAR- SURFACE DI SPOSAL. SECTI ON 8 CONTAINS M NI MUM WASTE HANDLI NG

REQUI REMENTS FOR WASTE DI SPOSED COF I N NEW TRENCHES, PACKAG NG REQUI REMENTS, PERM SSI BLE WASTE
CHARACTERI STI CS, AND STABI LI TY REQUI REMENTS OF WASTE GENERATED DURI NG REMEDI ATI ON OF THE MFDS.

KENTUCKY LI CENSI NG REQUI REMENTS FOR LAND DI SPCSAL OF RADI OACTI VE WASTE (902 KAR 100: 022)

SECTIONS 14, 19, 21, 23, 24(1) - (11), 25(3) AND 27(2) OF 902 KAR 100: 022 ARE RELEVANT AND
APPROPRI ATE REQUI REMENTS FOR THE DI SPOSAL OF WASTE GENERATED DURI NG REMVEDI ATI ON | N NEW UNI TS AT
THE MFDS. THE KENTUCKY LI CENSI NG REQUI REMENTS FOR LAND Di SPOSAL OF RADI QACTI VE WASTE SPECI FY
THAT CLOSURE SHALL BE DESI GNED TO ACHI EVE LONG TERM STABI LI TY AND | SOLATI ON OF THE RADI OACTI VE
WASTE, TO PROTECT AGAI NST | NADVERTENT | NTRUSI ON, AND TO ELI M NATE, TO THE EXTENT PRACTI CABLE,
THE NEED FOR ON- GO NG ACTI VE MAI NTENANCE OF THE DI SPOSAL SI TE SO THAT ONLY SURVEI LLANCE,

MONI TORI NG, AND M NOR CUSTCODI AL CARE |'S REQUI RED. THE REGULATI ONS FURTHER PROVI DE FOR

POST- CLOSURE SURVEI LLANCE OF THE SI TE, WH CH | NCLUDES A MONI TORI NG SYSTEM THAT PROVI DES EARLY
WARNI NG OF RELEASES OF RADI ONUCLI DES BEFORE THEY REACH THE SI TE BOUNDARY, AND | NSTI TUTI ONAL
CONTROL REQUI REMENTS.

FEDERAL LI CENSI NG REQUI REMENTS FOR LAND DI SPCSAL OF RADI QACTI VE WASTE (10 CFR PART 61)

THE REQUI REMENTS FOUND I N 10 CFR PART 61.29, .42, .44, .51(A), .52(A)(1) - (11), .53(D), .55 AND
.56 ARE RELEVANT AND APPROPRI ATE FOR NEW DI SPCSAL UNI TS AT THE MFDS. SECTI ON 61.41 WLL BE
TREATED AS RELEVANT AND APPRCPRI ATE PROVI DED THE NEW TRENCHES ARE LOCATED | N A MANNER THAT
ALLOAS COVPLI ANCE W TH THE STANDARD TO BE MEASURED AT THE BOUNDARY OF THE RESTRI CTED AREA

W THOUT | NTERFERENCE FROM RADI ONUCLI DES M GRATI NG FROM EXI STI NG TRENCHES.  SECTI ONS 61. 42, . 44,
.51(A), .52(A)(6), .53(D), AND .59(B) ARE RELEVANT AND APPROPRI ATE W TH RESPECT TO THE CAPS,

MONI TORI NG SYSTEM AND | NSTI TUTI ONAL CONTROLS AT THE MFDS.

KENTUCKY SO L AND WATER CONSERVATI ON REQUI REMENTS ( CHAPTER 262 OF KENTUCKY REVI SED STATUTES)



CHAPTER 262 OF THE KENTUCKY REVI SED STATUTES, WH CH PROVI DES FOR THE ESTABLI SHVENT OF SO L AND
WATER CONSERVATI ON REQUI REMENTS TO PREVENT AND CONTROL SO L EROCSI ON, ARE RELEVANT AND

APPRCPRI ATE REQUI REMENTS FOR THE MFDS.  REMEDI AL ACTI VI TI ES COULD CREATE CHANGES IN SO L

CONDI TI ONS AND SURFACE WATER FLOW  THUS, THE GENERALLY APPLI CABLE REQUI REMENTS FCOR THE
TECHNOLOGQ ES/ ACTI ONS THAT COULD LEAD TO LARGE- SCALE SO L DI STURBANCE ARE RELEVANT AND

APPRCPRI ATE.

KENTUCKY HAZARDOUS WASTE MANAGEMENT REGULATI ONS (401 KAR CHAPTER 34)

FEDERAL REGULATI ONS UNDER THE RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) ESTABLI SH M NI MUM
NATI ONAL STANDARDS DEFI NI NG THE ACCEPTABLE MANAGEMENT OF HAZARDOUS WASTE.  STATES CAN BE

AUTHORI ZED BY EPA TO ADM NI STER AND ENFORCE RCRA HAZARDOUS WASTE MANAGEMENT PROGRAMS IN LI EU

OF THE FEDERAL PROGRAM | F THE STATES HAVE EQUI VALENT STATUTORY AND REGULATCRY AUTHCRITY. | F THE
CERCLA SITE IS LOCATED I N A STATE W TH AN AUTHCORI ZED RCRA PROGRAM THE STATE S PROMULGATED RCRA
REQUI REMENTS W LL REPLACE THE EQUI VALENT FEDERAL REQUI REMENTS AS POTENTI ALLY ARAR | F THE STATE
I'S AUTHORI ZED FOR ONLY A PORTI ON OF THE RCRA PROGRAM BOTH FEDERAL AND STATE STANDARDS NAY BE
ARARS.

SI NCE EPA HAS DELEGATED THE RESOURCE CONSERVATI ON AND RECOVERY ACT(RCRA) PROGRAM TO KENTUCKY,
THE KENTUCKY HAZARDOUS WASTE MANAGEMENT REGULATI ONS ARE APPLI CABLE, EXCEPT FOR REQUI REMENTS SUCH
AS THOSE PROMULGATED UNDER THE HAZARDOUS AND SCLI D WASTE AMENDIVENTS OF 1984 (HSWA), WH CH HAVE
NOT YET BEEN DELEGATED TO KENTUCKY.

RADI QACTI VE SH PMENT RECORDS FOR THE MFDS | NDI CATE THE DI SPOSAL OF LI QUI D SCI NTI LLATI ON VI ALS
(LSVS) AT THE SITE. LSVS, DUR NG THE 1963 TO 1977 SI TE DI SPCSAL PERI CD, TYPI CALLY CONTAI NED A
XYLENE OR TOLUENE SCLVENT BASE. THE FLU DS FROM LSVS CONTAI NI NG XYLENE AND TCOLUENE ARE

CONSI DERED RCRA SPENT SCOLVENT, LI STED HAZARDOUS WASTE. SAMPLE ANALYSES DETECTED THE PRESENCE OF
LOWLEVELS OF TOLUENE AND XYLENE I N TRENCH LEACHATE DURI NG THE MFDS REMEDI AL | NVESTI GATI ON.
CONSEQUENTLY, THE LEACHATE AT THE MFDS |I'S CONSI DERED TO BE A LI STED HAZARDQUS WASTE.

ALTHOUGH DI SPCSAL OF THE LSVS AT THE MFDS ORI G NALLY OCCURRED PRI CR TO THE EFFECTI VE DATE OF
RCRA SUBTI TLE C REGULATI ONS (NOVEMBER 19, 1980), THE SELECTED REMEDY FOR THE MFDS W LL

CONSTI TUTE DI SPOSAL OF A HAZARDOUS WASTE VI A THE EXTRACTI ON, SOLI DI FI CATI ON AND DI SPOSAL OF
APPROXI MATELY THREE M LLI ON GALLONS OF TRENCH LEACHATE ON-SITE. THUS, THE RCRA REQU REMENTS, CR
THEI R KENTUCKY COUNTERPARTS, ARE APPLI CABLE TO THE MFDS.

THE FOLLOW NG KENTUCKY HAZARDQUS WASTE MANAGEMENT REGULATI ONS ARE ARARS THAT MJUST BE MET BY THE
SELECTED REMEDY:

. 401 KAR 34: 060 - GROUND WATER PROTECTI ON: SECTIONS 8 AND 9 SET FORTH GENERAL GROUND
WATER MONI TORI NG REQUI REMENTS AND DETECTI ON MONI TORI NG PROGRAM REQUI REMENTS.
SECTI ONS 10 AND 11 SET FORTH STANDARDS FOR THE COVPLI ANCE MONI TORI NG PROGRAM AND
CORRECTI VE ACTI ON PROGRAMS WH CH ESTABLI SH HOWN THE DATA GATHERED W LL BE EVALUATED
AND VWHAT ACTI ONS MUST BE TAKEN TO ELI M NATE CONTAM NATI ON OF GROUND WATER. SHOULD
GROUND WATER MONI TORING | N THE ALLUVI UM | NDI CATE MAXI MUM CONCENTRATI ON LIM TS
(MCLS/ MCLGS) HAVE BEEN EXCEEDED, THE SELECTED REMEDY MUST | MPLEMENT CORRECTI VE
ACTION TO COWPLY W TH THE MCLS/ MCLGS.

. 401 KAR 34:070 (SECTIONS 2, 5, 7, 8 AND 10) - CLOSURE AND POST- CLOSURE: SECTI ON 2
SETS OQUT CLOSURE PERFCRVANCE STANDARDS WHI CH, AMONG OTHER REQUI REMENTS, ARE | NTENDED
TO M N MZE THE NEED FOR FURTHER MAI NTENANCE AND CONTRCL, M NIM ZE OR ELI M NATE TO
THE EXTENT NECESSARY POST- CLOSURE ESCAPE OF HAZARDOUS CONSTI TUENTS TO GROUND CR
SURFACE WATER COR THRQUGH THE ATMOSPHERE, TO PROTECT HUMAN HEALTH AND THE
ENVI RONMVENT.



SECTI ON 5 PROVI DES FOR THE DI SPCSAL OR DECONTAM NATI ON OF EQUI PVENT, STRUCTURES, AND SO LS.
SECTI ON 7 REQUI RES A SURVEY PLAT TO BE SUBM TTED TO THE LOCAL ZONI NG AUTHCORI TY AND THE
COMMONWEALTH.  SECTI ON 8 PROVI DES FOR POST- CLOSURE CARE AND USE COF PRCPERTY. SECTION 10
REQUI RES A NOTATI ON ON THE DEED TO THE PRCPERTY NOTI NG THE PREVI QUS MANAGEMENT OF HAZARDOUS
WASTES THEREON AND THE LAND USE RESTRI CTI ONS RESULTI NG FROM THAT USE.

. 401 KAR 34:190 - TANKS: 401 KAR 34:190 REGULATES TANK SYSTEMS THAT ARE USED FOR
TREATMENT AND STORACGE OF HAZARDOUS WASTE.

. 401 KAR 34: 230 LANDFILL CLOSURE STANDARDS: SECTI ON 6 PROVI DES STANDARDS FOR COVERS
(CAPS) FOR SI TES WHERE WASTE | S LEFT I N PLACE. THESE STANDARDS W LL APPLY TO THE
DESI GN OF THE FI NAL CAP AT THE MFDS.

RESOURCE OONSERVATI ON AND RECOVERY ACT (RCRA) HAZARDOUS WASTE MANAGEMENT STANDARDS (40 CFR PART
268)

ALTHOUGH EPA HAS DELEGATED THE RCRA PROGRAM TO KENTUCKY, THOSE FEDERAL HAZARDOUS WASTE
MANAGEMENT REGULATI ONS PROMULGATED UNDER HSWA, WWH CH HAVE NOT BEEN DELEGATED TO KENTUCKY, ARE
ALSO APPLI CABLE TO THE MFDS. SPECI FI CALLY, 40 CFR PART 268, WHI CH SETS QUT LAND DI SPOSAL

RESTRI CTI ONS (LDRS), |S APPLI CABLE TO THE MFDS. THE LDRS REQUI RE HAZARDOUS WASTES TO BE TREATED
TO SPECI FI ED LEVELS PRICR TO LAND DI SPCSAL. THE LDRS ARE WAI VED FOR REMEDI AL ACTI ON AT THE
MFDS; SEE SECTION 8.3 - ARARS WAl VER CF TH S RECORD OF DECI SI ON.

THE REQUI REMENTS COF 40 CFR 264, RELATED TO M NI MUM TECHNCOLOGY TRENCH DESI GN REQUI REMENTS, ARE
NEI THER APPLI CABLE NOR RELEVANT AND APPRCPRI ATE TO THE REMEDI AL ACTI ONS AT THE MFDS FOR THOSE
DI SPCSAL TRENCHES CONSTRUCTED W THI N THE AREA OF CONTAM NATION (10) (AOCC) FOR THE MFDS.

THE RCRA M NI MUM TECHNOLOGY REQUI REMENTS ARE NOT APPLI CABLE BECAUSE DI SPCSAL OF SCLI DI FI ED
TRENCH LEACHATE WLL NOT OCCUR IN A NEWRCRA UNIT, A LATERAL EXPANSION OF AN EXISTING UNT, OR A
REPLACEMENT UNI T. THE SELECTED REMEDY PRESUMES THAT SUFFI Cl ENT SPACE IS CURRENTLY AVAI LABLE
WTH N THE ACC FOR THE DESI RED NUMBER OF NEW DI SPCSAL TRENCHES TO BE CONSTRUCTED. HOWEVER, | F
SPACI AL LI M TATI ONS NECESSI TATE CONSTRUCTI ON OF NEW DI SPCSAL TRENCHES QUTSI DE THE AREA COF
CONTAM NATI ON, M NI MUM TECHNOLOGY TRENCH DESI GN REQUI REMENTS WOULD BE APPLI CABLE REQUI REMENTS.
FOR THE MFDS, THE ACC | S BEST DESCRI BED AS THE ENTI RE AREA OF THE RESTRI CTED AREA, AN

APPROXI MATE 400 FOOT W DE AREA PARALLEL TO THE ENTI RE WESTERN BOUNDARY OF THE RESTRI CTED AREA,
AN AREA 400 FEET BY 400 FEET AT THE NORTHWEST CORNER OF THE RESTRI CTED AREA, AND AN APPROXI MATE
700 FEET W DE AREA PARALLEL TO THE ENTI RE EAST BOQUNDARY OF THE RESTRI CTED AREA. THE ACC, AS

I LLUSTRATED IN FI GURE 15, |I'S SUBJECT TO REDEFI NI TI ON SHOULD NEW | NFORVATI ON BECOVE AVAI LABLE,
THROUGH ADDI TI ONAL SI TE SAMPLING WH CH | NDI CATES THE PRESENCE OF ADDI TI ONAL AREAS OF

CONTAM NATI ON CONTI GQUQUS TO THE CURRENT ACC.

(10) - AN AREA OF CONTAM NATI ON (AQC) | S DELI NEATED BY THE AREAL EXTENT
(OR BOUNDARY) OF CONTI GUOUS CONTAM NATI ON.  SUCH CONTAM NATI ON MUST BE
CONTI GUAUS, BUT MAY CONTAI N VARYI NG TYPES AND CONCENTRATI ONS OF
HAZARDQUS SUBSTANCES. AN EXAMPLE OF AN AREA OF CONTAM NATI ON | NCLUDES A
LANDFI LL AND THE SURROUNDI NG CONTAM NATED SO L.

VWH LE M NI MUM TECHNOLOGY TRENCH DESI GN REQUI REMENTS M GHT BE CONSI DERED RELEVANT TO THE DI SPCSAL
OF HAZARDQUS WASTE AT THE MFDS, EPA DCES NOT CONSI DER THEM APPROPRI ATE FOR THE MFDS BASED UPON
SUCH FACTCORS AS THE VERY LOW CONCENTRATI ONS OF CHEM CAL CONSTI TUENTS RELATI VE TO THE THREAT
POSED BY THE RADI QACTI VITY AT THE MFDS; THE POTENTI ALLY SI GNI FI CANT | NCREASED | NFI LTRATI ON | NTO
THE TRENCHES AS A RESULT OF THE MJUCH GREATER SURFACE AREA THAT M NI MUM TECHNCLOGY TRENCHES WOULD
REQUI RE AT THE MFDS DUE PRI MARI LY TO THE RESTRI CTI VE SI TE GEQLOGY; AND, EPA' S ASSESSMENT THAT NO
APPRECI ABLE ADDI TI ONAL LEVEL OF PROTECTI ON TO PUBLI C HEALTH OR THE ENVI RONMENT W LL BE GAI NED BY



I MPOSI NG THESE REQUI REMENTS AT THE MFDS.
8. 2 CONTAM NANT- SPECI FI C ARARS

CONTAM NANT- SPECI FI C ARARS SET HEALTH OR RI SK- BASED CONCENTRATION LIM TS OR RANGES | N VAR QUS
ENVI RONVENTAL MEDI A FOR SPECI FI C HAZARDQUS SUBSTANCES, POLLUTANTS, COR CONTAM NANTS. EXAMPLES COF
SUCH MEDI A ARE AR AND WATER  THESE ARARS SET PROTECTI VE CLEANUP LEVELS FCR THE CONTAM NANTS COF
CONCERN I N THE DESI GNATED MEDI A OR | NDI CATE AN ACCEPTABLE LEVEL OF DI SCHARCE | NTO A PARTI CULAR
MEDI UM DURI NG A REMEDI AL ACTI VI TY.

KENTUCKY STANDARDS FOR PROTECTI ON AGAI NST RADI ATI ON (ALLOMBLE DOSES | N UNRESTRI CTED AREAS) (902
KAR 100: 020 AND TABLE |1 OF 902 KAR 100: 025)

SECTIONS 7 AND 8 CF 902 KAR 100: 020 AND TABLE Il OF 902 KAR 100: 025, SECTION 2, PROVI DE GENERAL
AND | SOTCPE- SPECI FI C RADI ATI ON PROTECTI ON STANDARDS FOR | NDI VI DUALS | N UNRESTRI CTED AREAS, AND
ARE APPLI CABLE REQUI REMENTS FOR THE RADI O SOTOPES AT THE MFDS. SECTI ON 7 REQUI RES THAT

I NDI VI DUALS | N UNRESTRI CTED AREAS SHOULD NOT RECEI VE A DOSE TO THE WHOLE BCDY | N EXCESS OF 500
MREM I N ANY YEAR  SECTI ON 8 ESTABLI SHES LIM TS, ON AN | SOTCPE- BY- | SOTCPE BASI S, ON THE AMOUNT
OF RADI ATI ON THAT CAN BE RELEASED TO UNRESTRI CTED AREAS. SPECI FI CALLY, THE SECTI ON PROVI DES
THAT RADI O SOTOPI C CONCENTRATI ONS | N Al R AND WATER ABOVE NATURAL BACKGROUND CANNOT EXCEED THE
LIMTS IN 902 KAR 100: 025, TABLE I1.

FEDERAL STANDARDS FOR PROTECTI ON AGAI NST RADI ATI ON ( ALLOMBLE DOSES | N UNRESTRI CTED AREAS) (10
CFR PART 20. 105, .106 AND APPENDI X B, TABLE I1)

BECAUSE OF KENTUCKY' S AGREEMENT STATE STATUS, | TS RADI ATI ON PROTECTI ON STANDARDS PROVI DE THE
APPLI CABLE REQUI REMENTS FOR PROTECTI ON AGAI NST RADI ATI ON | N UNRESTRI CTED AREAS AT THE MFDS. THE
ANALOGCOUS FEDERAL RADI ATI ON PROTECTI ON STANDARDS FOUND I N 10 CFR PART 20. 105, .106, AND

APPENDI X B, TABLE |1 ARE RELEVANT AND APPROPRI ATE CONTAM NANT- SPECI FI C STANDARDS FCR THE MFDS.
THE FEDERAL STANDARDS WERE LOWNERED | N MAY 1991 SO AS TO LIM T THE ALLOMBLE DOSE | N UNRESTRI CTED
AREAS TO 100 MREM YEAR AND TO PROVI DE SPECI FI C RADI ONUCLI DE CONCENTRATI ONS | N APPENDI X B, TABLE
I1.  IN THAT THESE NEW FEDERAL STANDARDS ARE MORE STRI NGENT THAN THE KENTUCKY REGULATI ONS, THE
FEDERAL STANDARDS SHALL BE THE GOVERNI NG ARARS FOR ALLOMBLE DOSES | N UNRESTRI CTED AREAS.

KENTUCKY SURFACE WATER QUALI TY STANDARDS (401 KAR 5:026 - :035)

KENTUCKY' S SURFACE WATER QUALI TY STANDARDS, SET QUT I N 401 KAR 5:026 - :035, SET "M N MM

CRI TERI A APPLI CABLE TO ALL SURFACE WATERS'. THESE CRITERI A | NCLUDE SPECIFIC LIM TS ON

RADI ONUCLI DES. THESE STANDARDS ARE APPLI CABLE CONTAM NANT- SPECI FI C STANDARDS FOR THE SURFACE
WATER STREAMS (I.E., DRI P SPRINGS HOLLOW NO NAME HOLLOW AND ROCK LI CK CREEK) SURROUNDI NG THE
MFDS. N ADDITION, TO THE EXTENT THAT THE SI TE CONTAI NS SURFACE WATERS AS DEFI NED BY 401 KAR
5: 029 SECTION 1(BB), | NCLUDI NG | NTERM TTENT STREAVB W TH WELL DEFI NED BANKS AND BEDS, THE
SURFACE WATER STANDARDS ARE, LI KEW SE, APPLI CABLE CONTAM NANT- SPECI FI C STANDARDS.

AVBI ENT WATER QUALI TY CRI TERI A ( SECTI ON 304(A) (L) OF THE CLEAN WATER ACT).

THE EPA WATER QUALI TY CRI TERI A FOUND | N SECTI ON 304( A) (L) OF THE CLEAN WATER ACT ARE RELEVANT
AND APPRCPRI ATE CRITERIA FOR THE MFDS. THE EPA CRI TERI A FOR PROTECTI ON OF AQUATI C LI FE FROM
ACUTE CR CHRONI C TOXI C EFFECTS OR THE HUVAN HEALTH CRI TERI A FOR CONSUMPTI ON OF FI SH, WH CHEVER
I'S MORE STRINGENT, |S THE RELEVANT AND APPRCPRI ATE REQUI REMENT FCR THE SURFACE WATERS AT AND
ARQUND THE MFDS.

KENTUCKY DRI NKI NG WATER STANDARDS - MAXI MUM CONTAM NANT LEVELS (401 KAR 6: 015)



THE KENTUCKY DRI NKI NG WATER STANDARDS ESTABLI SH MAXI MUM CONCENTRATI ON LEVELS FOR A NUMBER OF

I NORGANI C, ORGANI C, AND RADI ONUCLI DE CONTAM NANTS. THE MCLS ESTABLI SHED I N 401 KAR 6: 015 ARE
RELEVANT AND APPROPRI ATE REQUI REMENTS FOR THE MFDS.  COWVPLI ANCE W TH THESE ARARS W LL BE JUDGED
BEG NNI NG AT THE CONTACT OF THE ALLUVIUM WTH THE H LLSI DE AND ENDI NG AT THE STREAMS. FI GURE 16
PROVI DES AN QUTLI NE OF ALLUVI AL DEPCSI TS WHERE DRI NKI NG WATER STANDARDS W LL BE ENFORCED.

FEDERAL DRI NKI NG WATER REGULATI ONS - NMAXI MUM CONTAM NANT LEVELS AND MAXI MUM CONTAM NANT LEVEL
GOALS (40 CFR PARTS 141, 142, AND 143)

ON JANUARY 30, 1991, EPA PROMULGATED THE NEW SAFE DRI NKI NG WATER ACT ( SDWA) NATI ONAL PRI MARY

DRI NKI NG WATER REGULATIONS (PHASE 11). SEE 56 FEDERAL REG STER 3526 (JANUARY 30, 1991) (TO BE
CODI FI ED AT 40 CFR PARTS 141, 142, AND 143). THE PHASE || NATI ONAL PRI MARY DRI NKI NG WATER
REGULATI ONS ESTABLI SH MAXI MUM CONTAM NANT LEVEL GOALS (MCLGS) AND NMAXI MUM CONTAM NANT LEVELS
(MCLS) FOR 31 CONTAM NANTS, WH CH ARE EFFECTI VE JULY 30, 1992. A SECOND REGULATI ON, PROMULGATED
IN JULY 1991, ESTABLI SHED MCLGS AND MCLS FCR FI VE ADDI TI ONAL CONTAM NANTS. MCLS ARE ENFORCEABLE
STANDARDS THAT APPLY TO SPECI FI ED CONTAM NANTS WH CH EPA HAS DETERM NED HAVE AN ADVERSE EFFECT
ON HUVAN HEALTH ABOVE CERTAI N LEVELS. MCLGS ARE NON- ENFORCEABLE HEALTH BASED GOALS THAT HAVE
BEEN ESTABLI SHED AT LEVELS AT WH CH NO KNOMW CR ANTI Cl PATED ADVERSE HEALTH EFFECTS OCCUR AND

WH CH ALLOW AN ADEQUATE MARG N COF SAFETY.

UNDER THE NCP, EPA REQUI RES THAT MCLGS SET AT LEVELS ABOVE ZERO (NON- ZERO MCLGS) BE ATTAI NED
DURI NG A CERCLA CLEANUP WHERE THEY ARE RELEVANT AND APPRCPRI ATE. WHERE THE MCLG | S EQUAL TO
ZERO, EPA SETS THE CLEANUP LEVEL TO BE THE CORRESPONDI NG MCL.  THE MCLS AND ALL NON-ZERO MCLGS
ARE RELEVANT AND APPROPRI ATE REQUI REMENTS THAT MUST BE ACHI EVED AT THE MFDS BECAUSE GROUND CR
SURFACE WATERS AT THE SI TE ARE CURRENT COR POTENTI AL SCURCES OF DRI NKI NG WATER. THE RECENTLY
ADDED MCLS AND MCLGS W LL SUPPLEMENT THE KENTUCKY MCLS AS RELEVANT AND APPROPRI ATE REQUI REMENTS
AT THE MFDS, AND COWVPLI ANCE W TH THESE ARARS W LL BE JUDGED AT THE CONTACT OF THE ALLUVI UM W TH
THE H LLSI DE AND ENDI NG AT THE STREAMS. THESE CRI TERI A ARE PRESENTED I N APPENDI X B TO THI S
RECORD OF DEC SI ON.

KENTUCKY HAZARDOUS WASTE MANAGEMENT REGULATI ONS (401 KAR CHAPTER 34)

. 401 KAR 34: 060 (SECTION 5) - GROUND WATER PROTECTI ON:  SECTI ON 5 ESTABLI SHES NAXI MUM
GROUND WATER CONCENTRATI ON LI M TS FOR CERTAI N METALS AND ORGANI C COMPQUNDS. G VEN
THE SPECI FI C CHARACTERI STI CS CF SI TE TOPOGRAPHY AND GEQLOGY, THE FI RST PO NT BEYOND
THE WASTE MANAGEMENT AREA BCUNDARY AT WHI CH CORRECTI VE ACTI ON WOULD BE TECHNI CALLY
PRACTI CABLE | S AT THE CONTACT OF THE ALLUVIUM WTH THE HI LLSLOPES. d VEN THE
I NSTI TUTI ONAL CONTROL AND PERPETUAL NAI NTENANCE FEATURES OF THE REMEDY TO BE
| MPLEMENTED, TH S I S ALSO THE FI RST PO NT AT WH CH THE PUBLI C COULD BE EXPOSED TO
CONTAM NATED GROUND WATER.  COVPLI ANCE W TH MAXI MUM GROUND WATER CONCENTRATI ON
LIMTS WLL, THEREFORE, BE JUDGED AT THE CONTACT OF THE ALLUI UM W TH THE
HI LLSLOPES.

NATI ONAL EM SSI ON STANDARDS FOR HAZARDOUS Al R PCLLUTANTS ( NESHAPS) (40 CFR PART 61, SUBPART H)
THE NESHAPS FOR RADI ONUCLI DES I N 40 CFR PART 61, SUBPART H, ESTABLI SH AN EFFECTI VE DCSE

EQUI VALENT OF 10 MREM YEAR FOR DEPARTMENT OF ENERGY FACILITIES. TH S STANDARD IS RELEVANT AND
APPRCPRI ATE TO THE MFDS AND COVPLI ANCE WTH THI S REQUI REMENT W LL BE JUDGED AT THE CURRENT SI TE
LI CENSED PRCPERTY BOUNDARY.

KENTUCKY LI CENSI NG REQUI REMENTS FOR LAND DI SPCSAL OF RADI OACTI VE WASTE (902 KAR 100: 022)

THE 25 MREM YEAR DOSE LIMT FOUND I N SECTI ON 18 OF 902 KAR 100: 022 1S A RELEVANT AND APPROPRI ATE
REQUI REMENT FOR THE MFDS. COWPLI ANCE W TH THE 25 MREM YEAR STANDARD W LL BE JUDGED ON THE



COMVBI NED DOSES CONTRI BUTED BY Al R, WATER, DRI NKI NG WATER AND SO L PATHWAYS. THE PQ NT OF
COVPLI ANCE FOR THI S REQUI REMENT W LL BE THE CURRENT S| TE LI CENSED PROPERTY BCUNDARY.

FEDERAL LI CENSI NG REQUI REMENTS FOR LAND DI SPCSAL OF RADI QACTI VE WASTE (10 CFR PART 61. 41)

BECAUSE KENTUCKY | S AN AGREEMENT STATE, | TS RADI ATI ON PROTECTI ON STANDARDS PROVI DE THE STANDARDS
FOR PROTECTI NG AGAI NST RADI ATI ON I N THE GENERAL ENVI RONVENT.  NEVERTHELESS, THE ANALOGOUS
FEDERAL STANDARD (10 CFR PART 61.41) TO 902 KAR 100: 022, SECTION 18 |'S RELEVANT AND

APPRCPRI ATE.

FEDERAL STANDARDS FOR URANI UM AND THORI UM M LL TAI LI NGS (40 CFR PART 192)

THE UMIRCA STANDARD FOUND I N 40 CFR PART 192.12(A)(1), WH CH APPLIES TO REMEDI AL ACTI ONS AT

I NACTI VE URANI UM PROCESSI NG SI TES, LIM TS RADI UM 226 CONCENTRATIONS IN SO L TO 5 PCl/GRAM IN THE
TOP 15 CENTI METERS. RADI UM 226 | S PRESENT AT THE MFDS. THEREFORE, EPA HAS DETERM NED THAT THE
REFERENCED UMIRCA STANDARD | S RELEVANT AND APPRCPRI ATE FOR THE MFDS REMEDI AL ACTION AND IS A
CONTAM NANT- SPECI FI C ARAR FOR SO LS AT THE MAXEY FLATS SI TE.

8.3 ARARS WAl VER

CERCLA SECTI ON 121(D) PROVI DES THAT, UNDER CERTAI N Cl ROUVBTANCES, AN ARAR MAY BE WAl VED US| NG
ONE (OR MORE) OF THE FOLLOW NG WAl VERS:

. | NTERI M REVEDY WAl VER - THE REMEDI AL ACTI ON SELECTED |'S O\LY A PART OF A TOTAL
REMEDI AL ACTI ON THAT WLL ATTAIN SUCH A LEVEL CR STANDARD OF CONTROL WHEN COVPLETED.
(CERCLA 121(D) (4) (A).)

. GREATER RI SK TO HEALTH AND THE ENVI RONMENT WAl VER - COWPLI ANCE W TH SUCH REQUI REMENT
AT THE FACILITY WLL RESULT I N GREATER R SK TO HUVAN HEALTH AND THE ENVI RONVENT THAN
ALTERNATI VE CPTIONS.  (CERCLA 121(D)(4)(B).)

. TECHNI CAL | MPRACTI CABI LI TY WAI VER - COVPLI ANCE W TH SUCH REQUI REMENT | S TECHNI CALLY
| MPRACTI CABLE FROM AN ENG NEERI NG PERSPECTI VE.  ( CERCLA 121(D)(4)(C).)

. EQUI VALENT STANDARD OF PERFORMANCE WAl VER - THE REMEDI AL ACTI ON SELECTED WLL ATTAI N
A STANDARD OF PERFORMANCE THAT |'S EQUI VALENT TO THAT REQUI RED UNDER THE OTHERW SE
APPLI CABLE STANDARD, REQUI REMENT, CRITERIA, OR LIM TATION, THROUGH USE OF ANOTHER
METHOD OR APPROACH.  (CERCLA 121(D)(4)(D).)

. | NCONSI STENT APPLI CATI ON CF STATE STANDARD WAl VER - W TH RESPECT TO A STATE
STANDARD, REQUI REMENT, CRITERIA, OR LIM TATION, THE STATE HAS NOT CONS| STENTLY
APPLI ED (OR DEMONSTRATED THE | NTENTI ON TO OONSI STENTLY APPLY) THE STANDARD,
REQUI REMENT, CRI TERIA, OR LI M TATI ON I N SI M LAR O ROUVBTANCES AT OTHER REMEDI AL
ACTI ONS.  (CERCLA 121(D)(4) (E).)

. FUND- BALANCI NG WAl VER - | N THE CASE OF A REMEDI AL ACTI ON TO BE UNDERTAKEN SOLELY
UNDER SECTI ON 104 USI NG THE FUND, SELECTI ON OF A REMEDI AL ACTI ON THAT ATTAI NS SUCH
LEVEL CR STANDARD OF CONTROL WLL NOT PROVI DE A BALANCE BETWEEN THE NEED FCR
PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE ENVI RONVENT AT THE FAC LI TY UNDER
CONS| DERATI ON, AND THE AVAI LABI LI TY OF AMDUNTS FROM THE FUND TO RESPOND TO OTHER
SI TES WH CH PRESENT OR MAY PRESENT A THREAT TO PUBLI C HEALTH OR WELFARE CR THE
ENVI RONVENT, TAKI NG | NTO CONS| DERATI ON THE RELATI VE | MVEDI ACY OF SUCH THREATS.
(CERCLA 121(D) (4)(F).)



AT THE MFDS, FI FTEEN TRENCH LEACHATE SAMPLES WERE COLLECTED AND ANALYZED FOR A VARI ETY CF

ORGANI CS AND | NORGANI CS DURING THE RI.  ADDI TI ONALLY, RCRA ANALYSES (PH, SULFI DE SCREEN,

| GNI TABI LI TY SCREEN) WERE PERFORVED ON ALL FI FTEEN SAMPLES. ALL SAMPLES TESTED NEGATI VE FOR THE
RCRA PARAMETERS ANALYZED. VERY LOWLEVELS OF ORGANI CS WERE DETECTED DURING THE Rl (E. G,
TOLUENE RANGED FROM NOT DETECTED TO 5.3 PARTS PER M LLI ON, XYLENE RANGED FROM NOT DETECTED TO
4.4 PARTS PER MLLION). THE ORGANI C AND | NORGANI C ANALYSES PERFORVED ON THE TRENCH LEACHATE

I NDI CATE THAT EXTRACTI ON PROCEDURE (EP) TOXICI TY TESTS AND TOXI G TY CHARACTERI STI C LEACHABI LI TY
PROCEDURE TESTS WOULD BE NEGATI VE FOR THE FI FTEEN SAMPLES. THEREFORE, RCRA CHARACTERI STI C LEVELS
WOULD NOT BE EXPECTED I N THE LEACHATE ONCE I T | S EXTRACTED AND BATCHED DURI NG RDY RA.

NONETHELESS, THE DOCUMENTED DI SPCSAL OF A LI STED WASTE AT THE MFDS (LI QUI D SCI NTI LLATI ON VI ALS
CONTAI NI NG XYLENE AND TOLUENE), AND THE PRESENCE OF XYLENE AND TOLUENE | N TRENCH LEACHATE,

TRI GCERS RCRA REQUI REMENTS (OR THEI R KENTUCKY COUNTERPARTS) AS APPLI CABLE TO THE MFDS.

BASED ON THE VERY LOW LEVELS OF CHEM CAL CONSTI TUENTS DETECTED | N TRENCH LEACHATE DURI NG RI
SAMPLING, |IT I'S UNLI KELY THAT BATCHED LEACHATE WOULD CONTAI N HAZARDOUS WASTE AT LEVELS ABOVE
THOSE WH CH TRI GGER PRCHI BI TI ON OF LAND DI SPOSAL UNDER PART 268. NO FURTHER LEACHATE TESTI NG
FOR LI STED CONSTI TUENTS OR FOR WASTE AT POTENTI ALLY CHARACTERI STI C LEVELS | S PLANNED BECAUSE,
BASED ON FACTCORS | NCLUDI NG THOSE DI SCUSSED BELOW EPA HAS DETERM NED THAT I T | S APPROPRI ATE TO
I NVOKE A WAl VER AT THI S TI ME.

DURI NG REMEDI AL ACTI ON, APPROXI MATELY THREE M LLI ON GALLONS OF TRENCH LEACHATE W LL BE
EXTRACTED, BATCHED, M XED W TH SCLI DI FYI NG AGENTS, AND THEN DI SPOSED ON-SI TE | N NEW DI SPCSAL
UNITS. THE LEACHATE TO BE SOLI DI FI ED | NCLUDES CONCENTRATIONS OF TRITIUM AS H G4, OR H GHER
THAN, 12,000,000 PClI/M LI LI TER, STRONTIUM 90 UP TO 2,000 PCI/M LILITER PLUTON UM 238 UP TO 320
PCI /M LILI TER, AND URANI UM 233/234 UP TO 130 PCI/MLILITER THE OBJECTI VE OF THE LEACHATE

SCOLI DI FI CATI ON PROGRAM | S TO PRODUCE A SCLI D, PHYSI CALLY STABLE FORM OF THE LEACHATE, THEREBY
M N M ZI NG THE MBI LI TY OF RADI ONUCLI DES W THI N THE NEWLY- CONSTRUCTED TRENCHES.  TREATMENT
PROCESSES | NTENDED TO REMOVE THE CHEM CAL PORTI ON OF THE LEACHATE WLL SI GNI FI CANTLY | NCREASE
SI TE WORKER EXPOSURE TO RADI ATION. I N ADDI TI ON, BY- PRODUCTS FROM TREATMENT PRCCESSES WOULD
REQUI RE FURTHER HANDLI NG TREATMENT AND DI SPCSAL, THEREBY FURTHER | NCREASI NG WORKER EXPOSURE TO
RADI ATI ON.

Rl SKS ASSCCI ATED W TH THE MFDS ARE PRI MARI LY DUE TO POTENTI AL EXPOSURE TO RADI ONUCLI DES RATHER
THAN THE VERY LOW CONCENTRATI ONS OF CHEM CAL CONSTI TUENTS DETECTED AT THE SITE. HONEVER,
MEASURES TAKEN TO CONTAI N THE RADI ONUCLI DES WTHI N THE SI TE (E. G, SOLI DI FI CATI ON AND CAPPI NG ,
W LL BE EFFECTI VE | N CONTAI NI NG THE CHEM CAL CONSTI TUENTS AS WELL. THUS, THE | MPLEMENTATI ON OF
TREATMENT PROCESSES TO REMOVE THE M NOR FRACTI ON OF CHEM CAL CONSTI TUENTS 1S NOT NECESSARY TO
PROTECT HUVAN HEALTH AND THE ENVI RONMENT.

EPA HAS DETERM NED THAT COVPLI ANCE W TH 40 CFR PART 268 DURI NG REMEDI AL ACTI ON AT THE MFDS WOULD
RESULT IN A GREATER Rl SK TO HUVAN HEALTH AND THE ENVI RONVENT DUE TO THE VOLUME OF LEACHATE TO BE
TREATED AND NATURE OF THE LEACHATE AND | S HEREBY | NVOKI NG A WAl VER OF THESE REQUI REMENTS.

#SCAA
9.0 SUMVARY CF THE COVPARATI VE ANALYSI S OF ALTERNATI VES.

9.1 EVALUATION CRITERI A

NI NE CRI TERI A ARE USED TO EVALUATE ALTERNATI VES AT SUPERFUND SI TES. THESE NI NE CRI TERI A ARE
CATEGORI ZED | NTO THREE GROUPS: THRESHOLD CRI TERI A, PRI MARY BALANCI NG CRI TERIA, AND MODI FYI NG
CRITERIA. THE THRESHOLD CR TERI A MJST BE SATI SFIED | N ORDER FOR AN ALTERNATI VE TO BE ELI G BLE
FOR SELECTION. THE PRI MARY BALANCI NG CRI TERI A ARE USED TO WEI GH MAJOR TRADECFFS AMONG
ALTERNATI VES. GENERALLY, THE MIDI FYI NG CRI TERI A ARE TAKEN | NTO ACCOUNT AFTER PUBLI C COMMENT | S
RECEI VED ON THE PROPCSED PLAN.  THE NINE CRI TERI A ARE AS FOLLOWE:



THRESHOLD CRI TERI A:

. COWVPLI ANCE W TH ARARS - COVPLI ANCE W TH ARARS ADDRESSES WHETHER A REMEDY W LL MEET
ALL OF THE ARARS OF FEDERAL AND STATE ENVI RONMENTAL LAWS AND/ OR JUSTI FI ES A WAl VER

. OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONMVENT - OVERALL PROTECTI ON CF HUMVAN
HEALTH AND THE ENVI RONVENT ADDRESSES WHETHER A REMEDY PROVI DES ADEQUATE PROTECTI ON
OF HUVAN HEALTH AND THE ENVI RONVENT AND DESCRI BES HOW Rl SKS PCSED THROUGH EACH
EXPOSURE PATHWAY ARE ELI M NATED, REDUCED, OR CONTROLLED THROUGH TREATMENT,
ENG NEERI NG CONTROLS, OR | NSTI TUTI ONAL CONTRCLS.

PRI VARY BALANCI NG CRI TERI A:

. SHORT- TERM EFFECTI VENESS - SHORT- TERM EFFECTI VENESS ADDRESSES THE PERI CD OF TI ME
NEEDED TO ACHI EVE PROTECTI ON AND ANY ADVERSE | MPACTS ON HUVAN HEALTH AND THE
ENVI RONMVENT THAT MAY BE POSED DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON PERI CD,
UNTI L REMEDI AL ACTI ON OBJECTI VES ARE ACHI EVED.

. LONG TERM EFFECTI VENESS - LONG TERM EFFECTI VENESS REFERS TO EXPECTED RESI DUAL RI SK
AND THE ABI LI TY OF A REMEDY TO MAI NTAI N RELI ABLE PROTECTI ON OF HUVAN HEALTH AND THE
ENVI RONMVENT OVER TI ME.

. REDUCTION CF TOXICI TY, MOBILITY OR VOLUME - REDUCTION OF TOXICI TY, M3BILITY, OR
VOLUME THROUGH TREATMENT |'S THE ANTI Cl PATED PERFORVANCE OF THE TREATMENT
TECHNOLOG ES A REMEDY MAY EMPLOY.

. | MPLEMENTABI LI TY - | MPLEMENTABI LI TY IS THE TECHNI CAL AND ADM NI STRATI VE FEASI Bl LI TY
OF A REMEDY, | NCLUDING THE AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED TO
I MPLEMENT A PARTI CULAR CPTI ON.

. COST - COST | NCLUDES ESTI MATED CAPI TAL AND O & M CCSTS, ALSO EXPRESSED AS NET
PRESENT- WORTH COSTS.

MODI FYI NG CRI TERI A:
. STATE ACCEPTANCE - STATE ACCEPTANCE | NDI CATES WHETHER, BASED ON | TS REVI EW CF THE

R/ FS REPORTS AND PROPCSED PLAN, THE STATE CONCURS W TH, OPPOSES, OR HAS NO COMMENT
ON THE PREFERRED ALTERNATI VE.

. COVMMUNI TY ACCEPTANCE - COVMUNI TY ACCEPTANCE SUMVARI ZES THE PUBLI C S GENERAL RESPONSE
TO THE ALTERNATI VES, BASED ON PUBLI C COMVENTS RECEI VED DURI NG THE PUBLI C COMVENT
PERI CD.

9. 2 COVPARATI VE ANALYSI S
COVPLI ANCE W TH ARARS

ALL OF THE ALTERNATI VES, W TH THE EXCEPTI ON OF ALTERNATI VE 1, NO ACTI QN, COVPLY WTH ALL ARARS
FOR THE MFDS, OR OBTAI N AN ARARS WAl VER AS ALLOWNED UNDER CERCLA SECTION 121(D). SINCE

ALTERNATI VE 1, THE NO ACTI ON ALTERNATI VE, DOES NOT MEET THE THRESHOLD CRI TERI A (DOES NOT ACH EVE
ARARS, DCES NOT' PROVI DE OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT), ALTERNATI VE 1
WLL NOT BE EVALUATED FURTHER I N THI S COVPARATI VE ANALYSI S.

OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT



ALL OF THE REMEDI AL ALTERNATI VES PROVI DE OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT.
HOMNEVER, THE REMEDI AL ALTERNATI VES HAVE VARYlI NG DEGREES OF UNCERTAI NTY ASSOCI ATED W TH LONG TERM
STABI LI TY AND POTENTI AL RELEASE OF CONTAM NANTS. ALTERNATI VE 5 PROVI DES THE BEST ASSURANCE
THAT, ONCE THE FINAL CAP IS | NSTALLED, CAP NMAI NTENANCE WLL BE AT AMN MUM  ADDI TI ONALLY,
ALTERNATIVE 5 | S THE LEAST LIKELY TO | NVOLVE CONTAI NER RUPTURE AND SUBSEQUENT CONTAM NANT
RELEASE.

I'N THAT WASTES WOULD BE LEFT AT THE SI TE ABOVE HEALTH BASED LEVELS UNDER EACH OF THE
ALTERNATI VES, THE SELECTED REMEDY W LL NECESSARI LY UNDERGO AN EPA- CONDUCTED REVI EW EVERY FI VE
YEARS FOLLOWN NG COMMENCEMENT COF REMEDI AL ACTION.  THE PURPCSE OF TH'S REVIEWPROCESS IS TO
ENSURE THAT THE REMEDY PREVENTS WATER | NFI LTRATI ON | NTO THE TRENCHES, M Tl GATES H LLSLOPE
ERCSI ON TO THE EXTENT PRACTI CABLE, AND M NI M ZES THE M GRATI ON CF SI TE CONTAM NANTS.

MODI FI CATI ONS TO THE REMEDY WOULD OCCUR THROUGH A RECORD OF DECI SI ON AMENDIVENT PROCESS I F I T
WERE DETERM NED DURI NG A FI VE- YEAR REVI EW OR AT ANY PO NT BETWEEN, THAT THE REMEDY WAS NOT
PROVI DI NG OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.

SHORT- TERM EFFECTI VENESS

ALTERNATI VE 5 PROVI DES THE GREATEST SHORT- TERM EFFECTI VENESS OF THE SEVEN ALTERNATI VES EVALUATED
BECAUSE I T ACH EVES | NI TI AL CAPPI NG OF THE TRENCH DI SPCSAL AREA EARLI ER THAN ANY OTHER

ALTERNATI VE AND W TH LESS EXPOSURE COF SI TE WORKERS TO RADI ATI ON.  ALTERNATIVE 8 IS ONLY SLI GHTLY
LESS EFFECTI VE THAN ALTERNATI VE 5, THE PRI NCl PAL DI FFERENCE BEI NG THE GREATER AMOUNT OF

MATERI ALS HANDLI NG REQUI RED FOR ALTERNATI VE 8. BOTH OF THESE NATURAL SUBSI DENCE ALTERNATI VES (5
AND 8) PROVI DE GREATER SHORT- TERM EFFECTI VENESS THAN ALTERNATI VES 4, 10 AND 17, WHI CH USE

DYNAM C COWPACTI ON TO ACHI EVE STABI LI ZATI ON, BECAUSE DYNAM C COWPACTI ON HAS A GREATER POTENTI AL
FOR EXPOSI NG WORKERS TO DI RECT RADI ATI ON.  ALTERNATI VES 4, 10 AND 17 ARE ROUGHLY EQUAL W TH
RESPECT TO SHORT- TERM EFFECTI VENESS, BUT 10 PROVI DES A SLI GHTLY GREATER DEGREE OF SHORT- TERM
EFFECTI VENESS. THE LACK OF A SYNTHETI C LI NER FEATURE OF ALTERNATI VE 17 AND THE STRUCTURAL CAP
COVPONENT COF ALTERNATI VE 4 MAKE THEM LESS EFFECTI VE | N THE SHORT TERM

ALTERNATI VE 11, GROUTING 1S CLEARLY THE MOST HAZARDOUS TO | MPLEMENT OF THE SI X ALTERNATI VES
AND, THEREFORE, | S THE LEAST EFFECTIVE I N THE SHORT TERM | NJECTI NG MORE THAN 21 M LLION
GALLONS OF GRQUT | NTO LLRW TRENCHES AT HI GH | NJECTI ON RATES AND HI GH PRESSURES WOULD BE FAR MORE
HAZARDQUS THAN ANY OTHER ACTI VI TY CONSI DERED FOR REMEDI ATI ON OF THE SI TE.

LONG TERM EFFECTI VENESS

ALTERNATI VE 5 PROVI DES A GREATER DEGREE OF LONG TERM EFFECTI VENESS OVERALL THAN DO THE DYNAM C
COVPACTI ON ALTERNATI VES EVEN THOUGH, DURI NG THE | NTERI M MAI NTENANCE PERI CD OF ALTERNATI VE 5, A
MAI NTENANCE STAFF WOULD BE REQUI RED TO PERFCORM FREQUENT | NSPECTI ONS AND TO MAKE PROMPT REPAI RS
FOLLON NG SUBSI DENCE. THI'S | S BECAUSE WHEN THE FI NAL CAP | S | NSTALLED AFTER AN APPROXI MATE 35
TO 100 YEARS, THE AMOUNT OF DATA THAT WOULD BE AVAI LABLE FOR ASSESSI NG STABI LI TY WOULD LI KELY
PROVI DE MORE CERTAI NTY OF STABILITY THAN CAN BE PREDI CTED ABOUT THE DYNAM C COVPACTI ON
ALTERNATI VES (10 AND 17). MOREOVER, THE DYNAM C COVPACTI ON ALTERNATI VES COULD RESULT | N THE
RELEASE OF ADDI TI ONAL RADI ONUCLI DES DUE TO CONTAI NER RUPTURE DURI NG THE COWPACTI ON PROCESS,
WHEREAS ALTERNATI VE 5 WOULD ALLOW FCR CONTI NUED RADI ONUCLI DE DECAY AND CONTAI NERI ZATI ON FCR A
LONGER PERICD OF TIME. THUS, WH LE I NI TI AL MAI NTENANCE REQUI REMENTS ARE MCORE | NTENSE FOR
ALTERNATI VE 5, THE DYNAM C COVPACTI ON ALTERNATI VES MAY RESULT I N | NCREASED MONI TORI NG AND

MAI NTENANCE TO ADDRESS THE POTENTI AL | NCREASED SOURCE TERM AND LONG TERM STABI LI TY.

ALTERNATI VE 10 PROVI DES A SLI GHTLY GREATER DEGREE OF LONG TERM EFFECTI VENESS THAN ALTERNATI VE 17
BECAUSE ALTERNATI VE 10 HAS THE SYNTHETI C LINER I N THE CAP TO PROVI DE A BACK-UP TO THE CLAY
LAYER



ALTERNATI VE 11 PROVI DES LESS LONG TERM EFFECTI VENESS THAN ALTERNATI VE 5. WH LE GROUTI NG
(ALTERNATI VE 11) WOULD PROVI DE GREATER STABI LI TY THAN NATURAL STABI LI ZATI ON DURI NG THE EARLY
YEARS, AND PCSSI BLY WELL BEYOND THE EARLY YEARS, ULTI MATELY, NATURAL STABI LI ZATI ON WOULD PROVI DE
MORE STABI LI TY. BECAUSE GROJUT USED I N ALTERNATI VE 11 WOULD FILL ONLY THE ACCESSI BLE VA DS AT
THE TI ME OF GROUT | NJECTI ON, AT SOVE UNPREDI CTABLE TIME, ONE OR MORE TRENCHES M GHT HAVE A MAJCOR
SUBSI DENCE AND PERM T WATER TO | NFI LTRATE THE TRENCHES. BY CONTRAST, ALTERNATIVE 5 WOULD BE
EASY TO REPAIR, AND THE NMAI NTENANCE STAFF WOULD LI KELY DI SCOVER THE SUBSI DENCE BEFORE WATER

I NFI LTRATED THE TRENCHES.

ALTERNATI VE 8 WOULD REQUI RE MORE FREQUENT MAI NTENANCE THAN ALTERNATI VE 4; HONEVER, TWD POTENTI AL
MAJOR REPAI R PROBLEMS W TH ALTERNATI VE 4 - CONCRETE CRACKI NG AND WATER | NFI LTRATION - RESULT IN
I T PROVIDI NG A LESSER DEGREE OF LONG TERM EFFECTI VENESS.

REDUCTION OF TOXICI TY, MOBILITY OR VOLUME

BECAUSE RADI CACTIVITY IS AN I NTRI NSI C PROPERTY OF THE NUCLI DES | N THE TRENCH LEACHATE AND OTHER
MEDI A AT THE SI TE, LEACHATE TOXI C TY CANNOT BE ALTERED BY TREATMENT. TIME IS THE PRI NCl PAL
MEANS BY WHI CH THE TOXICI TY OF RADI ONUCLIDES | S REDUCED. TOXIC TY IS REDUCED BY DECAY OF THE
RADI ONUCLI DES TO CONCENTRATI ONS AT WHI CH THEY NO LONGER PRESENT A THREAT TO HUMAN HEALTH AND THE
ENVI RONMENT.  NONE OF THE ALTERNATI VES EVALUATED EMPLOY A TREATMENT TECHNOLOGY Al MED AT

SATI SFYI NG THE REDUCTI ON OF TOXI G TY EVALUATI ON FACTOR. HOWEVER, MOBI LI TY AND VOLUVE CAN BE
ADDRESSED BY TREATMENT; DECREASI NG MBI LI TY HAS A DI RECT | MPACT ON HEALTH AND SAFETY SI NCE
DECREASED MOBI LI TY RESULTS | N LONGER TRAVEL TI MES FOR RADI ONUCLI DES AND A DECREASE I N ACTIVITY
RESULTI NG FROM RADI ONUCLI DE DECAY.

REDUCTI ON OF THE MOBI LI TY OF SI TE RADI ONUCLI DES | S ACH EVED | N VARYI NG DEGREES BY EACH OF THE
ALTERNATI VES EVALUATED. ALL REMEDI AL ALTERNATI VES | NVOLVE THE EXTRACTI ON, SOLI DI FI CATI ON AND
ON-SI TE DI SPOSAL OF SCLI DI FI ED TRENCH LEACHATE. THE SCLI DI FI CATI ON OF RADI QACTI VELY CONTAM NATED
WATER DCES NOT DESTROY OR ALTER THE RADI QACTIVITY, BUT CHANGES I TS FORM TO A PHYSI CALLY STABLE
MASS WH CH BI NDS THE RADI ONUCLI DES SO THAT THEY ARE FAR LESS MOBI LE THAN THEY WERE | N THEI R
LIQU D FORM  APPROXI MATELY THREE M LLI ON GALLONS OF TRENCH LEACHATE WLL BE SCLI DI FI ED AND

DI SPOSED; THUS, A SI GNI FI CANT REDUCTI ON OF THE MOBI LI TY OF TRENCH LEACHATE WOULD BE ACCOVPLI SHED
BY EACH OF THE ALTERNATI VES. HOWEVER, OTHER FACTORS, AS DI SCUSSED BELOW RESULT | N SQOVE
ALTERNATI VES BEI NG MORE ACCEPTABLE THAN OTHERS | N TERVS OF MOBI LI TY.

OTHER THAN EXHUMATI ON AND OFF- SI TE DI SPOSAL OF THE CONTAM NATED MEDI A AT THE SITE, A SI GNI FI CANT
REDUCTI ON I N VOLUVE AT THE MFDS IS NOT CURRENTLY ATTAI NABLE. EXHUMATI ON AND OFF- SI TE DI SPOSAL,
WHI LE PHYSI CALLY PGCSSI BLE TO PERFORM WOULD RESULT | N UNACCEPTABLY H GH DOSES TO SI TE WORKERS

I NVOLVED | N EXCAVATI ON OF THE SCLI D WASTES | N THE TRENCHES. ADDI TI ONALLY, DUE TO THE ACTIVITY CF
SOME OF THE WASTE PRESENT AT THE SITE, AND THE VOLUME OF WASTE | NVOLVED, NO PRESENT- DAY

COMMERCI AL LOW LEVEL WASTE FACI LI TY WOULD LI KELY ACCEPT THE WASTE. FURTHERMORE, EXHUVATI ON
WOULD NOT MEET 902 KAR 100: 015 WHI CH, AS AN APPLI CABLE ACTI ON- SPECI FI C REQUI REMENT FOR THE MFDS.
902 KAR 100: 015 REQUI RES EXPCSURES TO BE KEPT TO AS LOW AS REASONABLY ACHI EVABLE.

THE FOLLOW NG FACTORS WERE USED TO EVALUATE THE ALTERNATI VES AGAI NST THE REDUCTI ON OF TOXI O TY,
MBI LITY OR VOLUVE CRI TERI A: RELEASE OF TRENCH CONTAM NANTS DUE TO WASTE CONTAI NER RUPTURE, THE
ABILITY OF AN ALTERNATI VE TO PREVENT | NFI LTRATI ON OF WATER AND SUBSEQUENT GENERATI ON OF NEW
LEACHATE, AND THE GENERATI ON OF CONTAM NATED MATERI AL (I NCREASE I N THE VOLUVE OF WASTE).
ALTERNATI VES 5 AND 8 ARE THE SUPERI CR ALTERNATI VES I N TERVS OF REDUCI NG MOBI LI TY AND VOLUME FCR
SEVERAL REASONS. FIRST, THEY DO NOT | NVOLVE THE FORCED CONSOLI DATI ON OF TRENCH WASTE;
THEREFORE, THE POTENTI AL FOR RELEASE OF RADI ONUCLI DES IS NOT' AS GREAT AS THE DYNAM C COWPACTI ON
ALTERNATI VES (4, 10 AND 17). SECOND, ALTERNATIVES 5 AND 8 ARE SUPERI OR TO THE GROUTI NG
ALTERNATI VE (11) BECAUSE THEY DO NOT GENERATE WASTE GROUT RESULTI NG FROM GROUT SETUP PRI OR TO

I NJECTI ON OR GRQUT BREAK- THROUGH, WHI CH MUST THEN BE DI SPOSED OF ON- S| TE.



ALTERNATI VE 11 IS MORE EFFECTI VE THAN ALTERNATI VES 4, 10 AND 17 BECAUSE THE GROUT WOULD SCLI DI FY
AND MAY FI XATE THE CONTAM NANTS AND WOULD RESULT I N A MORE PREDI CTABLE TRENCH CHEM STRY.
ALTERNATI VES 10 AND 17, WH CH UTI LI ZE DYNAM C COVPACTI ON, RESULT IN A MORE COVPLEX TRENCH

CHEM STRY WTH A LESS THAN PREDI CTABLE | MPACT ON THE ENVI RONVENT. ALTERNATI VE 4 | S LESS

EFFECTI VE THAN ALTERNATI VES 10 AND 17 BECAUSE | T WOULD BE MORE DI FFI CULT TO KEEP WATER QUT OF
THE TRENCHES AND TO PREVENT CONTAM NATI ON OR CONSTRUCTI ON RUNCFF WATER WHEN | NSTALLI NG THE
STRUCTURAL CAP.

| MPLEMENTABI LI TY

ALTERNATI VE 5 WOULD BE THE EASI EST TO | MPLEMENT BECAUSE | T WOULD BE A CONTI NUATI ON OF THE
PRESENT CPERATI ON BUT W TH | MPROVEMENTS. ALTERNATI VE 8 WOULD BE MORE DI FFI CULT THAN ALTERNATI VE
5 BECAUSE COF THE PROBLEMS ASSOCI ATED W TH REPAIR OF THE FI NAL CAP OVER THE PERI CD OF TRENCH
SUBSI DENCE. BOTH ALTERNATI VES 5 AND 8 WOULD BE EASI ER TO | MPLEMENT THAN THE ALTERNATI VES

I NVOLVI NG GRQUTI NG DYNAM C COWVPACTI ON, OR STRUCTURAL CONCRETE, ALL OF WH CH ARE MORE

COWVPLI CATED TECHNOLOG ES. THE DYNAM C COVPACTI ON ALTERNATI VES (4, 10 AND 17) WOULD BE MORE

EASI LY | MPLEMENTED THAN THE GROUTI NG ALTERNATI VE (11). NEVERTHELESS, DYNAM C COVPACTI ON WOULD
REQUI RE PI LOT SCALE DEMONSTRATI ONS OF THE SUI TABI LI TY OF THI S TECHNOLOGY TO THE MFDS.

ALTERNATI VE 11 1S THE LEAST | MPLEMENTABLE OF THE ALTERNATI VES EVALUATED AT THE MFDS. H CGH
PRODUCTI ON GRQUTI NG ( LARCGE VOLUMES, HI GH | NJECTI ON RATES, HI GH PRESSURES), ALTHOUGH TECHNI CALLY
FEASI BLE, HAS EXPER ENCED Di FFI CULTI ES AT OTHER SI M LAR SI TES. ADDI TI ONALLY, THE SCALE TO WH CH
I T WOULD BE EMPLOYED AT THE MFDS IS MUCH GREATER THAN OTHER SI TES WHERE | T HAS BEEN APPLI ED.

SI GNI FI CANT DI FFI CULTI ES COULD BE EXPECTED DURI NG ATTEMPTS TO DRI VE | NJECTI ON LANCES | NTO THE
TRENCHES. GROUTI NG WOULD REQUI RE ADDI TI ONAL RESEARCH AND TESTI NG AT THE MFDS DUE TO THE
COVPLEXI TI ES ASSCCI ATED W TH GROUTI NG | N TRENCHES.

cosT

THE PRESENT WORTH TOTAL COST OF ALTERNATI VE 5 DEPENDS ON THE PERI OD ASSUVED FOR | NTERI M

MAI NTENANCE AND | S A MAXI MUM WHEN THE | NTERI M MAI NTENANCE PERI OD EQUALS ZERO YEARS.
NEVERTHELESS, COVPARI NG THE NMAXI MUM PRESENT WORTH TOTAL COSTS OF ALTERNATIVE 5 WTH THOSE OF
OTHER ALTERNATI VES SHOAS THAT ALTERNATI VE 5 HAS THE LOWEST PRESENT WORTH TOTAL COST OF ANY
ALTERNATI VE REGARDLESS OF THE LENGTH OF THE | NTERI M MAI NTENANCE PERI OD. FI GURE 16 | LLUSTRATES
THE DI FFERENCES | N TOTAL PRESENT WORTH FOR FOUR ASSUMED DI SCOUNT RATES OVER THE PRQJECTED
SUBSI DENCE PERI CD.

TABLE 32 PROVI DES A COST BREAKDOMWN FOR ALTERNATI VE 5 AND PROVI DES COST ESTI MATES FOR ALTERNATI VE
5 USI NG FOUR DI FFERENT DI SCOUNT RATES, 4 PERCENT, 5 PERCENT, 7 PERCENT, AND 10 PERCENT. THE $
33, 500, 000 COST ESTI MATE FOR ALTERNATI VE 5 IS BASED UPON A 4 PERCENT DI SCOUNT RATE, WH CH | S THE
MOST CONSERVATI VE RATE OF THE FOUR RATES USED I N THE FEASI BI LI TY STUDY. A 4 PERCENT DI SCOUNT
RATE WAS USED TO COVPARE ALTERNATI VES. THE ACTUAL DI SCOUNT WH CH W LL BE USED TO ESTABLI SH THE
MFDS TRUST FUND HAS YET TO BE DETERM NED.

FURTHERMORE, THE COST ESTI MATE FOR ALTERNATI VE 5 ASSUMES A 10 PERCENT CONTI NGENCY AND

I NSTALLATI ON CF A NORTH CUTOFF WALL. THE ACTUAL CONTI NGENCY FACTCR EMPLOYED I N THE

ESTABLI SHVENT OF THE MFDS TRUST FUND MAY BE H GHER THAN 10 PERCENT. THE NECESSI TY OF A

HORI ZONTAL FLOW BARRI ER AND TYPE OF HORI ZONTAL FLOWN BARRIER (1.E., NORTH CUTOFF WALL, LATERAL
DRAI N CUTOFF WALL, ETC.) WLL BE DETERM NED DURI NG THE | NTERI M MAI NTENANCE PERI CD; THEREFORE,
THE COST ESTI MATE FOR ALTERNATIVE 5 | S SUBJECT TO CHANGE.

STATE ACCEPTANCE

THE COWDONWEALTH GENERALLY ENDORSES THE SELECTI ON OF ALTERNATI VE 5 (NATURAL STABI LI ZATI ON) AS



THE REMEDY FOR THE MAXEY FLATS DI SPCSAL SI TE. THE COMMONVEALTH CONSI DERS TRENCH COVER REPAI R AND
A HORI ZONTAL FLOW BARRI ER, | F NEEDED, TO BE | NTEGRAL FEATURES OF THE REMEDY CHOSEN FOR THE

SITE. THE COWONVEALTH REJECTS THE USE OF ALTERNATI VE 10 AND 17 (DYNAM C COWPACTI ON) FOR EI THER
A SI TE DEMONSTRATI ON OR FOR TOTAL SI TE REMEDI ATI ON DUE TO POTENTI AL RELEASE OF CONTAM NANTS | NTO
THE ENVI RONVENT AND UNCERTAI NTI ES REGARDI NG DYNAM C COWMPACTI ON' S EFFECT ON THE UNDERLYI NG
GECLOG C STRATA.  THE COVWWONWEALTH ALSO REJECTS THE USE OF GROUTI NG (ALTERNATI VE 11) FOR

| MPLEMENTATI ON AT THE MFDS DUE TO POTENTI AL UNACCEPTABLE RELEASES TO THE ENVI RONVENT,

| MPLEMENTABI LI TY PROBLEMS, AND REQUI RED DEMONSTRATI ON OF THI S TECHNOLOGY PRI OR TO

| MPLEMENTATI ON.

COVMUNI TY ACCEPTANCE

VERBAL COMMVENTS RECEI VED AT THE PRCPCSED PLAN PUBLI C MEETI NG HELD ON JUNE 13, 1991 IN

WALLI NGFORD, KENTUCKY, AND ON COMMENTS SUBM TTED TO EPA DURI NG THE PUBLI C COMMENT PERI CD ON THE
PROPCSED PLAN, | NDI CATE THAT THE COMMUNI TY FAVORS ALTERNATI VE 5, NATURAL STABI LI ZATI ON, OVER THE
OTHER ALTERNATI VES CONS| DERED. HOAEVER, THE COMMUNI TY URGED | NCLUSI ON OF A NUMBER OF FEATURES
I'N THE RECORD OF DECI SI ON AND RDY RA CONSENT DECREE. THE COVWUNI TY' S COMMENTS AND SUGCGESTI ONS, AS
WELL AS EPA RESPONSES, CAN BE FOUND | N THE RESPONSI VENESS SUMVARY SECTI ON OF TH S RECORD CF

DECI SI ON.

THE COWUNI TY OPPCSES THE DYNAM C COPACTI ON ALTERNATI VE (ALTERNATI VES 4, 10 AND 17) FOR THE
MFDS, PRI MARILY BECAUSE OF CONCERNS OVER ACCELERATED RELEASE COF CONTAM NANTS TO THE ENVI RONMENT
DURI NG THE COVPACTI ON PROCESS. THE COMMUNI TY DOES NOT FAVOR THE GRQUTI NG ALTERNATI VE DUE TO
CONCERN OVER POTENTI AL CONTAM NANT RELEASE FROM | NTACT CONTAI NERS DURI NG THE GRQUT | NJECTI ON
PROCESS AND UNCERTAI NTI ES OVER THE ABILITY OF GROUT TO ADEQUATELY FILL VO D SPACES WTH N THE
TRENCHES.

9.3 CONCLUSI ONS OF THE COVPARATI VE ANALYSI S SUMVARY

OF THE NI NE CRI TERI A DESCRI BED ABOVE, THE DI FFERENCES BETWEEN THE SI X REMEDI AL ALTERNATI VES
EVALUATED ARE NOT GREAT, EXCEPT W TH RESPECT TO THE FOLLOWN NG FOUR CRI TERI A: 1)

| MPLEMENTABI LI TY; 2) REDUCTION OF TOXICI TY, MOBILITY OR VOLUME; 3) STATE ACCEPTANCE, AND 4)
COVMMUNI TY ACCEPTANCE. ALL REMEDI AL ALTERNATI VES PROVI DE FOR ROUGHLY THE SAME DEGREE OF

LONG TERM AND SHORT- TERM EFFECTI VENESS. ALL REMEDI AL ALTERNATI VES PROVI DE FOR OVERALL

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT AND ALL ACHI EVE ARARS. ALTHOUGH COST ESTI MATES
DI FFER AMONGST THE REMEDI AL ALTERNATI VES, NONE DI FFER BY MORE THAN AN CRDER OF MAGN TUDE.

THEREFORE, | MPLEMENTABI LI TY, REDUCTION OF TOXICI TY, MOBILITY OR VOLUME, STATE ACCEPTANCE, AND
COVMMUNI TY ACCEPTANCE VEI GHED HEAVI LY I N FAVOR OF SELECTI ON OF ALTERNATI VE 5. ALTERNATIVE 5 IS
THE LEAST DI FFI CULT REMEDY TO | MPLEMENT, UTI LI ZI NG PROVEN AND RELI ABLE TECHNOLOG ES TO ACHI EVE
FI NAL REMEDI ATI ON, WHI LE NOT REQUI RI NG TI ME- CONSUM NG RESEARCH AND DEVELCPMENT PRI OR TO

I MPLEMENTATION. I T IS LESS LI KELY TO RESULT | N CONTAI NER RUPTURE AND, THEREFORE, BENEFI TS FROM
THE ADDED PROTECTI ON OF CONTAI NERS W TH N THE TRENCHES. BOTH THE STATE AND COVMMUNI TY FAVCOR THE
NATURAL STABI LI ZATI ON TECHNOLOGY.

10. 0 THE SELECTED REMEDY

BASED UPON CONSI DERATI ON OF THE REQUI REMENTS OF CERCLA, THE DETAI LED ANALYSI S OF THE
ALTERNATI VES, AND PUBLI C COMMENTS, EPA HAS DETERM NED, AND THE COMMONWEALTH AGREES, THAT
ALTERNATI VE 5, NATURAL STABI LI ZATION, IS THE MOST APPROPRI ATE REMEDY FOR THE MAXEY FLATS
DI SPOSAL SI TE.

THE NATURAL STABI LI ZATI ON PROCESS AT MAXEY FLATS WLL ALLON THE MATERI ALS TO SUBSI DE NATURALLY
TO A STABLE CONDI TI ON PRI CR TO | NSTALLATI ON OF A FINAL ENG NEERED CAP. I T IS NOT KNOM HOW LONG



IT WLL TAKE FOR WASTE TRENCHES TO STABI LI ZE BECAUSE OF THE MANY PHYSI CAL AND CHEM CAL VARI ABLES
I N\VOLVED AND THE LI M TED TRENCH SPECI FI C | NFORVATI ON UPON VWH CH PREDI CTI ONS ARE BASED. HOWEVER,
I T HAS BEEN ESTI MATED THAT THI S STABI LI ZATI ON PROCESS COULD POTENTI ALLY TAKE 100 YEARS BEFCRE
THE FI NAL CAP | S PLACED.

STABI LI ZATI ON OF THE TRENCHES BY NATURAL SUBSI DENCE OVER A RELATI VELY LONG TI ME PERI OD W LL

VI RTUALLY ELI M NATE THE POTENTI AL PROBLEM OF FUTURE SUBSI DENCE EXPECTED W TH OTHER ALTERNATI VES
I'N WH CH THE TRENCHES WOULD BE STABI LI ZED BY MECHANI CAL MEANS AND A FI NAL CAP | NSTALLED WTHI N
A FEW YEARS. THEREFORE, THE NATURAL STABI LI ZATI ON ALTERNATI VE W LL REDUCE THE REDUNDANCY COF
EFFORTS NECESSARY TO CONSTRUCT AND MAI NTAIN THE FI NAL CAP. NATURAL STABI LI ZATI ON DOES NOT

DI SRUPT | NTACT METAL CONTAI NERS SUCH AS 55- GALLON DRUMS AND, THEREFORE, PROVI DES AN EXTRA
MEASURE OF PROTECTI ON TO PREVENT MOVEMENT COF RADI ONUCLI DES TO THE HI LLSIDES. THE OTHER
ALTERNATI VES HAVE THE POTENTI AL OF RUPTURI NG | NTACT CONTAI NERS, THEREBY RELEASI NG RADI CACTI VE
MATERI AL | MVEDI ATELY TO THE TRENCHES. ADDI TI ONAL BENEFI TS OF THE NATURAL STABI LI ZATI ON
ALTERNATI VE WLL BE THE OPPORTUNI TY FCR CONTI NUED DATA COLLECTI ON AND ANALYSES AND THE ABI LI TY
TO TAKE ADVANTAGE COF TECHNOLOG CAL ADVANCES DURI NG THE SUBSI DENCE PERI OD.

ALTERNATI VE 5 CAN BE DI VIDED | NTO THE FOLLOW NG FOUR PHASES WH CH TOGETHER COVPRI SE THE CERCLA
REMEDI AL ACTI ON FOR THE MFDS:

. I'NITI AL CLOSURE PERI OD (22 MONTHS)

. | NTERI M MAI NTENANCE PERI OD (35 - 100 YEARS)
. FI NAL CLOSURE PERI CD (10 MONTHS)

. CUSTCODI AL MAI NTENANCE PERI OD (I N PERPETUI TY)

10.1 INITIAL CLOSURE PERI GD

THE I NI TI AL CLOSURE PERI CD WLL CONSI ST OF THE DESI GN AND | MPLEMENTATI ON OF REMEDI AL ACTI VI TI ES
APPRCPRI ATE TO THE EARLY STAGES OF SITE REMEDI ATION. AN I NTERI M SI TE MANAGEMENT PLAN WLL ALSO
BE DEVELCPED TO DEFI NE THE NMAI NTENANCE AND MONI TORI NG TASKS TO BE CONDUCTED DURI NG THE
SUBSEQUENT | NTERI M MAI NTENANCE PERI OD.

THE FOLLOW NG REMEDI AL ACTIVI TIES WLL BE PERFORMED DURI NG THE | NI TI AL CLOSURE PERI CD

. BASELI NE TCPOGRAPH C SURVEYS

. GECPHYSI CAL SURVEYS

. GROUND WATER MONI TORI NG

. GROUND WATER MODELI NG

. TRENCH LEACHATE EXTRACTI ON AND SQOLI DI FI CATI ON

. DI SPOSAL OF SCLI DI FI ED LEACHATE | NTO NEW TRENCHES ON- SI TE

. DEMCOLI TI ON OF EXI STI NG BU LDI NGS AND STRUCTURES W TH ON- SI TE DI SPOSAL
. I NSTALLATION CF AN | NI TI AL CAP

. GRADI NG AND RECONTCQURI NG OF THE | NI TI AL CAP TO ENHANCE SURFACE WATER FLOW
. | MPROVEMENTS TO SI TE DRAI NAGE

. I NSTALLATI ON CF SUBSI DENCE MONI TORS

. CLOSURE OF SELECTED, POORLY DESI GNED, H STORI CAL VELLS

. MONI TORI NG MAI NTENANCE, AND SURVEI LLANCE

. PROCUREMENT CF A BUFFER ZONE CONTI GUQUS TO THE EXI STI NG SI TE PROPERTY
. POSTI NG AND REPAI RING OF SI GNS AND FENCES, ROAD MAI NTENANCE

. DEVELOPMENT COF THE | NTERI M SI TE MANAGEMENT PLAN

BASELI NE TOPOGRAPH C AND GECPHYSI CAL SURVEYS W LL BE CONDUCTED PRI CR TO DESI GN OF THE | NI TI AL
CAP. TOPOGRAPHI C SURVEYS W LL BE PERFORMED PRI CR TO | NSTALLATI ON OF THE I NI TI AL CAP AND
FOLLOWN NG CONSTRUCTI ON OF THE CAP TO BE USED AS A BASELI NE SURVEY FCR SUBSI DENCE MONI TORING. A



GECPHYSI CAL SURVEY W LL ENHANCE THE DEFI NI TI ON OF TRENCH BOUNDARI ES TO ENSURE THAT THE | NI TI AL
CAP WLL ADEQUATELY COVER THE TRENCHES.

H STORI CAL SI TE MONI TORI NG DATA, THE COWONVWEALTH S SI TE DATABASE, AND GROUND WATER MODELS W LL
BE USED TO DETERM NE THE APPROPRI ATE AREAL EXTENT OF THE I NI TI AL CAP, TO EVALUATE THE NEED FOR A
HORI ZONTAL GROUND WATER FLOW BARRI ER, AND TO DEVELOP AN EFFECTI VE GROUND WATER MONI TORI NG PLAN
FOR THE | NTERI M MAI NTENANCE AND CUSTCDI AL MAI NTENANCE PERI ODS. THE GROUND WATER MONI TORI NG
PROGRAM W LL | NVOLVE | NSTALLATI ON OF NEW MONI TORI NG VEELLS, AS APPRCPRI ATE, | N THE ALLUVI UM CF
THE SURROUNDI NG STREAM VALLEYS, AND I N OTHER AREAS AS REQUI RED, TO ENSURE COWPLI ANCE W TH

DRI NKI NG WATER STANDARDS AND TO ACHI EVE RCRA MONI TORI NG REQUI REMENTS.

TRENCHES W LL BE DEWATERED TO HELP PREVENT THE M GRATI ON OF CONTAM NANTS BY GROUND WATER FLOW
A TRENCH DEWATERI NG TEST PROGRAM W LL BE CONDUCTED EI THER DURI NG THE DESI GN PHASE OR DURI NG

I NI TI AL REMEDI AL ACTI VI TI ES TO PROVI DE | NFOCRVATI ON ON THE MOST EFFECTI VE DESI GN OF THE
DEWATERI NG PROGRAM TO DETERM NE THE NEED FOR NEW SUMPS, AND TO PROVI DE AN ESTI MATE OF THE
DURATI ON OF THE DEWATERI NG PROGRAM

LEACHATE PUMPED FROM THE TRENCHES W LL BE EXTRACTED S| MULTANEQUSLY FROM MULTI PLE TRENCHES AND
BATCHED PRI CR TO SQOLI DI FI CATI ON.  ADDI TI ONAL SUWMPS W LL BE ADDED I N SELECT TRENCHES W TH

SI GNI FI CANT QUANTI TI ES OF LEACHATE I N ORDER TO FACI LI TATE THE DEWATERI NG OF TRENCHES. TRENCH
DEWATERI NG | S THE MOST Tl ME- CONSUM NG COMPONENT OF THE INITIAL CLOSURE PERRCD. A M NI MM CF
NI NE MONTHS WLL BE REQUI RED TO DEWATER THE TRENCHES.

ONCE BATCHED, THE LEACHATE W LL UNDERGO TESTI NG FOR NRC CLASSI FI CATI ON PURPOSES. ONCE

CLASSI FI ED, THE LEACHATE WLL BE SOLI DI FI ED USI NG AN NRC- APPROVED M X. THE WASTE FORM W LL

LI KELY BE I N BLOCK FORM PROVI DED AN ACCEPTABLE LEACHABI LI TY | NDEX AND CUMJULATI VE FRACTI ON
LEACHED CAN BE ACH EVED. HOWEVER, H GH ACTIVI TY LEACHATE WLL BE REQUI RED TO BE PLACED IN A
PRI VARY CONTAI NER AND SCLI DI FI ED. THE SCLI DI FI ED LEACHATE W LL ALSO BE DESI GNED TO ACHI EVE A
SUFFI CI ENT M NI MUM COWPRESSI VE STRENGTH. THE OBJECTI VES OF THE LEACHATE SCLI DI FI CATI ON W LL BE
TO PRODUCE A SCLI D, PHYSI CALLY STABLE FORM OF THE LEACHATE, THEREBY M NI M ZI NG THE MBI LI TY OF
THE CONTAM NATI ON W THI N THE TRENCHES. DURI NG THE LEACHATE SOLI DI FI CATI ON OPERATI ONS, EXTERNAL
EXPOSURE TO | ONI ZI NG RADI ATI ON WLL BE KEPT AS LOW AS REASONABLY ACHI EVABLE BY USI NG ENG NEERI NG
SAFEGUARDS, SUCH AS SHI ELDI NG AND ADM NI STRATI VE SAFEGUARDS SUCH AS DETAI LED HEALTH AND SAFETY
PROCEDURES FCOR ALL OPERATI ONS. | NTERNAL EXPCSURE TO RADI QACTI VI TY SHOULD BE | NSI GNI FI CANT,

SI NCE THE SYSTEMS THAT HANDLE RADI QACTI VI TY WOULD BE DESI GNED TO M NI M ZE LEAKAGE.

THE SCLI DI FI ED LEACHATE W LL THEN BE PLACED | NTO NEW DI SPOSAL TRENCHES ON-SITE AND WTH N (OR IN
CLOSE PROXIM TY TO THE CURRENT RESTRI CTED AREA. GROUT WLL BE USED IN THE NEWY CONSTRUCTED
TRENCHES TO FI LL THE VA D SPACES BETWEEN THE SCLI DI FI CATI ON FORMVS, | N EFFECT, CREATING A

MONCLI TH WTH N THE TRENCH.  EACH NEW DI SPCSAL TRENCH WLL, AT A MN MJUM | NCLUDE A SUWP AND A
SYNTHETI C LI NER (UNLESS I T IS LATER DETERM NED BY EPA AND THE COMWONWEALTH THAT USE OF A LI NER

I S | NAPPROPRI ATE) .

NON- FUNCTI ONAL  AND UNSTABLE BUI LDI NGS AND STRUCTURES W LL BE DI SVANTLED, DECOWM SSI ONED AND
BURIED IN A TRENCH ON-SI TE DURING THE I NI TIAL CLOSURE PERI OD. SUCH BUI LDI NGS AND STRUCTURES
WLL PROBABLY | NCLUDE: THE STCRACGE BUI LDI NG EVAPORATCR BUI LDI NG GARAGE BU LDI NG, RADI OLOG CAL
CONTROL BU LDI NG THE SEWAGE TREATMENT PLANT, AND TANK FARM BU LDI NGS. THOSE BUI LDI NGS NECESSARY
TO THE MANAGEMENT AND MAI NTENANCE OF THE SI TE WLL BE MOVED TO A NEW LOCATI ON THAT W LL NOr

| MPEDE REMEDI AL ACTIVITIES. FIGURE 18 IS A TYPI CAL CONSTRUCTI ON PLANNI NG DRAW NG THAT NAY BE
EMPLOYED DURI NG THE | NI TI AL CLOSURE PERI CD.

AN I NI TIAL CAP, CONSI STING OF A SO L LAYER OF COWPACTED CLAY (AVERAG NG 21 | NCHES THI CK) AND
COVERED W TH A SYNTHETI C LI NER, WLL BE I NSTALLED TOMRD THE END OF THE I NI TI AL CLOSURE PERI OD.
SO L WLL BE ADDED TO THE SI TE AND GRADED AND COMPACTED | N PREPARATI ON FOR THE | NSTALLATI ON OF



THE SYNTHETI C COVER OVER THE TRENCH DI SPCSAL AREA. CONCEPTUAL CROSS- SECTI ONS OF BOTH THE
INITIAL CAP AND THE FI NAL CAP ARE PRESENTED IN FI GURE 19. THE AREAL EXTENT OF THE | NTERI M COVER
W LL BE BASED UPON GECPHYSI CAL SURVEYS, GROUND WATER MODELLI NG AND OTHER PARAMETERS EVALUATED
DURI NG DESIGN. | T HAS BEEN ESTI MATED THAT THE | NTERI M CAP W LL COVER APPROXI MATELY 40 TO 50
ACRES. FUGQ Tl VE DUST PROBLEMS DURI NG EARTH MOVI NG OPERATI ONS W LL BE CONTROLLED BY USI NG WATER
OR OTHER DUST SUPPRESSANTS. KENTUCKY SO L AND WATER CONSERVATI ON REQUI REMENTS FOR CONTROLLI NG
SO L ERCSION WLL BE MET BY DESI GNI NG AND LOCATI NG TECHNOLOG ES AND ACTIVITIES TO M N M ZE
POTENTI AL ERCSI ON.

THE SURFACE WLL BE GRADED TO DESI GN SPECI FI CATI ONS TO ALLOW FOR ADEQUATE DRAI NAGE AND TO

M N M ZE SURFACE WATER VELOCI TI ES AND CONSEQUENT ERCSI ON. LI NED DRAI NAGE DI TCHES W LL BE

I NCORPCRATED | N THE TRENCH CAP TO CHANNEL THE SURFACE WATER RUNCFF TO THE THREE EXI STI NG

DI SCHARCGE BASI NS LOCATED ALONG THE PERI PHERY OF THE TRENCH DI SPOSAL AREA. | MPROVEMENTS W LL
ALSO BE MADE TO THE EXI STI NG SI TE DRAI NAGE CHANNELS ON THE HI LLSLOPES. THESE ERCSI ON PROTECTI ON
MEASURES CCOULD | NCLUDE, BUT WLL NOT NECESSARI LY BE LI M TED TO, STABI LI ZATI ON OF THE DRAI NAGE
CHANNELS WHERE NECESSARY BY SUCH MEASURES AS ROCK RI P- RAP OR GABI ONS TO REDUCE THE VELOCI TY OF
FLOW  ADDI TI ONAL DRAI NAGE CHANNELS IN THE VICINITY OF THE SI TE MAY BE ADDED | F FOUND TO BE
NECESSARY TO CONTROL, AND MORE EQUI TABLY DI STRI BUTE, THE ANTI Cl PATED | NCREASED RATES OF SURFACE
WATER RUNOFF. BECAUSE OF THE HI GH PEAK DI SCHARGE VOLUMES RESULTI NG FROM THE I NI TI AL CAP, THE
CAPACI TY OF THE RETENTI ON PONDS W LL BE | NCREASED TO | MPROVE CONTROL OF STORMMTER RUNCFF.
APPROVAL OF THE | NI TI AL CAP DESI GN WLL BE CONTI NGENT UPON THE ABI LI TY OF THE SURFACE WATER
CONTROLS TO ADEQUATELY MAI NTAI N RATES OF SURFACE WATER RUNCFF THROUGHOUT THE ANTI Cl PATED

DURATI ON OF THE | NTERI M MAI NTENANCE PERI CD.

SUBSI DENCE MONI TORS W LL BE | NSTALLED ON THE I NI TIAL CAP AND ON NATURAL SO LS IN THE VI NTY CF
THE RESTRI CTED AREA AS A METHCD OF DETERM NI NG WHEN THE TRENCHES HAVE STABI LI ZED TO AN
ACCEPTABLE DEGREE AND FI NAL CAP | NSTALLATI ON CAN BEQ N.

A LIM TED NUMBER OF EXI STI NG POORLY DESI GNED, WELLS (I.E., E-WELLS) COULD POTENTI ALLY ALLOW
CONTAM NANTS | N GROUND WATER TO M GRATE DOAMNWARD | NTO THE LOAER GEOLOG C UNI TS AND W LL,
THEREFORE, BE DECOWM SSI ONED AND SEALED. EXI STI NG SUMPS AND WELLS (1. E, UE, UF, UG WK ETC)
THAT ARE DEEMED BENEFI CI AL TO THE LEACHATE EXTRACTI ON PROCESS, AS WELL AS THOSE NECESSARY FOR
TRENCH MONI TORI NG, WLL NOT BE DECOW SSI ONED.

WATER MONI TORI NG EQUI PMENT, AS PART CF AN | NFI LTRATI ON MONI TORI NG SYSTEM W LL BE I NSTALLED I N
TRENCHES, UNDER THE CAP AND W THI N WELLS, TO DETECT POTENTI AL ACCUMJULATI ON OF LEACHATE I N
TRENCHES. VI BRATI NG W RE Pl EZOVETERS, SUCH AS THE ONE | LLUSTRATED I N FI GURE 20, WLL BE

I NSTALLED I'N RI SER Pl PES AFTER CONSTRUCTION CF THE I NN TIAL CAP. RISER PIPES WLL BE | NSTALLED
DURI NG CAP CONSTRUCTI ON AND WLL BE USED TO EXTEND THE MONI TORI NG WELLS THROUGH THE CAP. WATER
LEVEL DATA FROM THE TRENCHES AND WELLS WLL BE COLLECTED BY DATA LOGE NG EQUI PMENT LOCATED AT
THE SITE. TH' S DATA, I N CONJUNCTI ON W TH OTHER | NFORVATI ON, WLL BE USED TO ASSESS THE DEGREE
TO WH CH | NFI LTRATION IS CCCURRI NG, | F ANY.

THE MONI TORI NG PROGRAM DEVELCPED FOR THE MFDS WLL, AT A MN MJM | NCLUDE THE FOLLOWN NG
OBJECTI VES:

. DEMONSTRATI ON OF COVPLI ANCE W TH THE APPLI CABLE OR RELEVANT AND APPRCPRI ATE
REGULATI ONS, ENVI RONVENTAL STANDARDS, AND OTHER OPERATI ONAL LIM TS.

. ASSESSMENT OF THE ACTUAL OR POTENTI AL EXPOSURE OF MAN TO RADI QACTI VE MATERI ALS OR
CHEM CAL CONSTI TUENTS | N THE ENVI RONMENT.

. DETECTI ON COF ANY PGCSS|I BLE LONG TERM CHANGES OR TRENDS | N THE ENVI RONMENT RESULTI NG
FROM THE SI TE.



. ASSESSMENT OF THE PERFORVANCE ( ADEQUACY) OF DESI GN FEATURES THAT LIM T THE RELEASE
OF RADI QACTI VE MATERI ALS TO THE ENVI RONVENT.

RADI ONUCLI DE AND CHEM CAL CONSTI TUENT TESTI NG OF GROUND WATER, SURFACE WATER, SO L, SEDI MENT AND
AR WLL BE PERFORMED, AS APPRCPRI ATE AND ON A ROUTI NE BASIS, TO ENSURE THAT THE REMEDY FCOR THE
MFDS IS ACHI EVI NG ALL ARARS AND CONTI NUES TO BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.
MONI TORI NG OF LEACHATE LEVELS I N TRENCHES, SUBSI DENCE MONI TORI NG AND ERCSI ON AND SI LTATI ON

MONI TORI NG WLL BE ROUTI NELY CONDUCTED. A PROGRAM W LL BE ESTABLI SHED TO ASSESS AND TRACK THE

I MPACT OF SI TE REMEDI ATI ON ON LOCAL W LDLI FE AND VEGETATI ON AND TO CONFI RM THE ASSUMPTI ONS AND
CONCLUSI ONS OF THE MFDS RI SK ASSESSMENT.  THESE MONI TORI NG PROGRAVS W LL BE ESTABLI SHED DURI NG
THE I NI TI AL CLOSURE PERI OD (AS SPECI FI ED IN THE | NTERI M SI TE MANAGEMENT PLAN) AND CONTI NUED
THROUGH THE | NTERI M VAl NTENANCE PERI OD AND ON | NTO THE CUSTODI AL MAI NTENANCE PERI CD.

A BUFFER ZONE, ADJACENT TO THE EXI STI NG SI TE PROPERTY BOUNDARI ES, WLL BE ACQU RED. THE PRI MARY
PURPOCSE OF A BUFFER ZONE |'S TO PROTECT ENVI RONMVENTALLY SENSI TI VE AREAS SUCH AS THE HI LLSLOPES
FROM DETRI MENTAL ACTI VI TIES SUCH AS LOGE NG W THOUT CONTROL OF ACTIVI TIES ON THE HI LLSLOPES,

| NCREASED ERCSI ON DUE TO DEFORESTATI ON CQULD SEVERELY AFFECT THE | NTEGRI TY OF THE REMEDY.

THE BUFFER ZONE W LL NOT EXTEND THE CURRENT LI CENSED SI TE PROPERTY BOUNDARY, ALTHOUGH CONTROL
OVER THE PROPERTY WOULD LI KELY BE I N THE HANDS OF THE COWONWEALTH OF KENTUCKY. MOREOVER, THE
PO NTS OF COWPLI ANCE FOR ARARS WLL NOT BE EXTENDED BY PROCUREMENT OF THE BUFFER ZONE.

MONI TORI NG OF STREAMS5, GROUND WATER AND OTHER MEDI A W LL BE CONDUCTED I N THE BUFFER ZONE AND
OTHER AREAS DEEMED NECESSARY TO ASSURE THAT THE SELECTED REMEDY ACHI EVES ARARS. | NDEED, THE
SECONDARY PURPOSE OF THE BUFFER ZONE |'S TO ENSURE UNRESTRI CTED, LONG TERM ACCESS TO AREAS
NECESSARY FOR FULL AND EFFECTI VE MONI TORI NG

AT AMN MM THE BUFFER ZONE W LL EXTEND FROM THE CURRENT SI TE PROPERTY BOUNDARY TO DRI P

SPRI NGS, NO NAME, AND ROCK LI CK CREEKS TO THE WEST, EAST, AND SOQUTHWEST CF THE Sl TE,

RESPECTI VELY. THE TENTATI VELY | DENTI FI ED BUFFER ZONE, | LLUSTRATED IN FI GURE 21, 1S A CONCEPTUAL
DELI NEATION CF THE M NIl MUM BOUNDARY CF THE BUFFER ZONE.

SIGNS WLL BE POSTED WARNI NG POTENTI AL TRESPASSERS OF THE PRESENCE OF SI TE CONTAM NANTS.  FENCES
W LL BE CONSTRUCTED, REPAI RED ANDY OR RE- ALI GNED AS NEEDED TO PREVENT UNAUTHORI ZED ACCESS TO THE
CAPPED TRENCH DI SPCSAL AREA, CONSTRUCTI ON AREAS ESTABLI SHED DURI NG THE | NI TI AL CLOSURE PERI OD,
AND OTHER AREAS DEEMED | NAPPROPRI ATE FOR ACCESS. ACCESS TO THE MFDS FROM | NTERSTATE 64 IS VIA
STATE ROAD 32 TO COUNTY ROAD 1895, WHICH RUNS TO THE ENTRANCE OF THE MFDS. COUNTY RQOAD 1895 IS
A TWO- LANE PAVED ROAD SU TABLE FOR THE MAXI MUM LEGAL LOAD ALLOWED BY KENTUCKY' S DEPARTMENT OF
TRANSPORTATI ON AND APPEARS TO BE | N GOOD CONDI TI ON. WELL I N ADVANCE OF CONSTRUCTI ON ACTI VI Tl ES,
THE NEED TO UPGRADE COUNTY RCAD 1895 WLL BE DI SCUSSED W TH FLEM NG COUNTY OFFI CI ALS. SHOULD I T
BE DETERM NED THAT SI TE ACTI VI TI ES ARE HAVI NG A DETRI MENTAL EFFECT ON COUNTY ROAD 1895, THE
AUTHORI TY( | ES) RESPONSI BLE FOR REMEDI ATI ON OF THE MFDS W LL BE RESPONSI BLE FOR FUNDI NG SUCH
REPAI RS.

A COWPREHENS| VE | NTERI M SI TE MANAGEMENT PLAN W LL BE DEVELOPED DURI NG THE | NI TI AL CLOSURE PERI CD
TO DEFI NE THE MAI NTENANCE AND MONI TORI NG TASKS TO BE CONDUCTED DURI NG THE | NTERI M MAI NTENANCE
PERI CD.

10. 2 | NTERI M MAI NTENANCE PERI CD

UPON | NSTALLATI ON OF THE I NI TI AL CAP, THE | NTERI M MAI NTENANCE PERI CD WLL COWENCE. THE PRI MARY
OBJECTI VE COF THE | NTERI M MAI NTENANCE PERI OD IS TO LET THE TRENCHES STABI LI ZE BY NATURAL

SUBSI DENCE. THE I NTERIM S| TE MANAGEMENT PLAN WLL PROVI DE THE BASI S FOR WORK ACTI VI TI ES DURI NG
THE | NTERI M MAI NTENANCE PERICD. DURING THI'S PERICD, THE I NI TIAL CAP WLL CONTI NUE TO BE

MAI NTAI NED TO PREVENT | NFI LTRATI ON OF WATER | NTO THE TRENCHES, MAI NTENANCE OF THE SI TE WLL



CONTI NUE, AND THE SITE WLL BE MONI TORED BY AN ENHANCED MONI TORI NG SURVEI LLANCE PROGRAM

DURI NG THE | NTERI M MAI NTENANCE PERI OD, THE FCOLLOW NG ACTI VI TIES WLL BE PERFCRVED AS PRESCRI BED
BY THE | NTERI M SI TE MANAGEMENT PLAN:

. PERI CDI C TOPOGRAPH C SURVEYS AND SUBSI DENCE MONI TORI NG

. I NI TI AL CAP MAI NTENANCE

. CONTI NUI NG ASSESSMENT OF THE ADEQUACY OF THE I NI TI AL CAP, SURFACE WATER CONTRCL
MEASURES AND ERCSI ON CONTROL MEASURES

. | MPROVEMENTS TO S| TE DRAI NAGE FEATURES, AS NEEDED

. TRENCH LEACHATE MANAGEMENT AND MONI TORI NG

. MONI TORI NG MAI NTENANCE, AND SURVEI LLANCE

. ENHANCED GRCUND WATER MONI TORI NG

. I NSTALLATI ON CF A HORI ZONTAL FLOW BARRI ER, AS REQUI RED

. FI VE YEAR REVI EV6

TOPOGRAPHI C SURVEYS AND ELEVATI ON SURVEYS OF THE SUBSI DENCE MONI TORS W LL BE CONDUCTED RQUTI NELY
TO EVALUATE SUBSI DENCE. SETTLEMENT PLATES AND SLOPE | NCLI NOVETERS ( AND/ OR OTHER SUBSI DENCE

MONI TORI NG | NSTRUMENTS) W LL BE | NSTALLED AT THE MFDS TO MEASURE VERTI CAL MOVEMENT, TILT OR
SUBSI DENCE OF THE TRENCH CONTENTS AND TRENCH CAP OVER TIME. TH' S | NFORVATI ON WLL FORM A
DATABASE TO BE USED TO ASSESS CAP STABILITY AND THE DEGREE TO WH CH TRENCH SUBSI DENCE HAS
OCCURRED.

THE | NN TIAL CAP WLL BE RQUTI NELY | NSPECTED TO ENSURE THAT | T HAS NOT FAILED AND IT IS

EFFECTI VELY CONTROLLI NG SURFACE WATER RUNCFF. AS NEEDED, THE CAP W LL BE REPAI RED AND THE
SYNTHETI C LI NER REPLACED | N ACCORDANCE WTH THE I NTERI M SI TE MANAGEMENT PLAN.  CURRENTLY, IT IS
ANTI Cl PATED THAT THE SYNTHETI C LI NER WLL REQUI RE REPLACEMENT AT 20-25 YEAR | NTERVALS. LINER
REPLACEMENT W LL BE PERFORVED | N RESPONSE TO LI NER CONDI TI ON AND THE MANUFACTURER S WARRANTY AND
SPECI FI CATI ONS. THE SPECI FI C LI NER TYPE WLL BE DETERM NED DURI NG DEVELOPMENT CF THE | NTERI M

SI TE MANAGEMENT PLAN, HOWEVER, THE LINER WLL BE OF THE TYPE TO REQUI RE REPLACEMENT NO MORE
OFTEN THAT THE AFCRE- MENTI ONED 20- 25 YEAR | NTERVAL. THE DRAI NAGE DI TCHES AND RETENTI ON PONDS
WLL ALSO BE CLEANED AND MAI NTAI NED AS NEEDED. ERCSI ON DAVAGE TO THE CAP AND DRAI NAGE SYSTEMS
W LL BE REPAI RED AS NEEDED.

THE | NFI LTRATI ON MONI TORI NG SYSTEM | NSTALLED DURI NG THE I NI TI AL CLOSURE PERI OD, WLL DETECT THE
ACCUMULATI ON OF LEACHATE I N THE TRENCHES AND PROVI DE A WARNI NG | F LEACHATE BEA NS TO ACCUMJLATE
IN THE TRENCHES. TH S MONI TORI NG SYSTEM WLL BE USED AS A SUPPLEMENT TO THE COWONVEALTH S
CURRENT TRENCH LEACHATE MONI TORI NG PROGRAM  MEASURES COULD THEN BE TAKEN TO ELI M NATE THE CAUSE
OF THE I NFILTRATION. | F TRENCH RECHARCE IS OCCURRI NG THE LEACHATE MANAGEMENT PLAN, DEVELOPED
AS PART OF THE | NTERI M SI TE MANAGEMENT PLAN, WLL BE | MPLEMENTED TO REMOVE, SOLI DI FY, AND

DI SPOSE OF THE LEACHATE. THE DATA FROM THE MONI TORI NG AND LEACHATE EXTRACTI ON PROGRAM WLL BE
USED TO ADJUST THE FREQUENCY OF | NSPECTI ONS, DATA COLLECTI ON, SAMPLE ANALYSES, AND PLANNED
LEACHATE PUMPI NG AND SQLI DI FI CATI ON.

TRENCH LEACHATE RECHARCE SHOULD BE KEPT TO A M NI MUM ONCE THE DI SPCSAL TRENCHES HAVE BEEN
PUVPED TO THE EXTENT PRACTI CABLE AND THE | NI TI AL CAP HAS BEEN PLACED OVER THE DI SPCSAL AREA.
HOMNEVER, SHCOULD CONDI TI ONS WARRANT RE- I NI TI ATI ON OF A TRENCH LEACHATE EXTRACTI ON PROGRAM TRENCH
LEACHATE WLL BE SOLI DI FI ED AND DI SPOSED I N ON-SI TE TRENCHES.  ON-SI TE ACTIVI TI ES DURI NG THE

I NTERI M MAI NTENANCE PERI OD MVAY CGENERATE ADDI TI ONAL WASTES REQUI RI NG DI SPCSAL.  LIQUIDS WLL BE
TEMPORARI LY STORED UNTI L SUFFI CI ENT QUANTI TI ES HAVE ACCUMULATED TO WARRANT RESUMPTI ON CF

SCOLI DI FI CATI ON PROCESSES.  ONCE LI QUI DS HAVE BEEN SCLI DI FI ED, A NEW DI SPOSAL TRENCH W LL BE
CONSTRUCTED TO DI SPCSE OF THE SOLI DI FI ED LI QUI DS AND ANY SOLI DS GENERATED DURI NG ON-SI TE

ACTI VI TI ES.



SI TE MONI TORI NG ACTIVI TIES WLL BE PERFORMED AS DEFI NED I N THE | NTERI M SI TE MANAGEMENT PLAN AND
ESTABLI SHED DURI NG THE | NI TI AL CLOSURE PERI CD. SI TE MAI NTENANCE ACTI VI TIES WLL | NCLUDE

CUSTODI AL CARE SUCH AS GRASS CUTTING DI TCH CLEANING AND FENCE REPAIRING ON A LESS FREQUENT
BASI S, REPAIRS WLL BE MADE TO THE ERCSI ON CONTROL SYSTEM THE I NI TIAL CAP, AND MONI TORI NG

I NSTRUMENTS.  ADDI TI ONALLY SURVEI LLANCE ACTIVI TIES WLL BE PERFORMVED ON A ROUTI NE BASI S TO

I NSPECT THE SI TE.  MAI NTENANCE AND MONI TORI NG ACTIVI TIES WLL BE CONDUCTED | N COVPLI ANCE W TH
THE FEDERAL AND KENTUCKY LI CENSI NG REQUI REMENTS FOR LAND DI SPCSAL OF RADI QACTI VE WASTE.

FOR THOSE REMEDI AL ACTI ONS THAT ALLOW HAZARDOUS SUBSTANCES TO REMAIN ON-SI TE, SECTION 121(C) OF
CERCLA REQUI RES EPA TO CONDUCT A REVI EW CF THE REMEDY W TH N FI VE YEARS AFTER | NI TI ATI ON OF
REMEDI AL ACTI ON AND AT LEAST ONCE EVERY FI VE YEARS THEREAFTER  THE PURPCSE OF THS REVIEWI S
TO EVALUATE THE REMEDY' S PERFCRVANCE - TO ENSURE THAT THE REMEDY HAS ACHI EVED, OR WLL ACHI EVE,
THE REMEDI AL ACTI ON OBJECTI VES SET FORTH I N THE RECORD OF DECI SI ON AND THAT | T CONTI NUES TO BE
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.  ADDI TI ONALLY, THE COMMONVEALTH W LL CONTI NUE AN
ENVI RONMVENTAL PROGRAM TO EVALUATE ALL ASPECTS OF THE REMEDI ATI ON DURI NG THE FI VE YEAR REVI EW
PERI CDS.

DURI NG ANY CF THE FI VE YEAR REVI EW5, CR AT ANY PO NT BETWEEN THE FI VE YEAR REVI EW5, | F THE
REMEDY |'S NOT MEETI NG THE DEFI NED REMEDI AL ACTI ON OBJECTI VES, A MORE DETAI LED SAMPLI NG PROGRAM
W LL BE UNDERTAKEN TO DETERM NE THE CAUSE OF THE FAI LURE. SPECI FI CALLY, THE REVI EW5 MAY FOCUS
ON, AMONG OTHER THI NGS, THE SELECTED REMEDY' S ABI LI TY TO PREVENT ENTRY OF WATER | NTO THE

DI SPOSAL TRENCHES, TO M Tl GATE EROSI ON TO THE EXTENT PRACTI CABLE, AND TO M NIM ZE M GRATI ON CF
RADI ONUCLI DES AND CHEM CALS.

SHOULD SI TE MONI TORI NG AND SURVEI LLANCE DEMONSTRATE A FAI LURE OF THE REMEDY TO ACH EVE ARARS OR
REMEDI AL ACTI ON OBJECTI VES (E. G, ALLUVI AL GROUND WATER MONI TORI NG | NDI CATES NMAXI MUM
CONCENTRATI ON LI M TS HAVE BEEN EXCEEDED), THE APPROPRI ATE REMEDI AL STEPS WLL BE TAKEN, SUCH AS
NOTI FI CATI ON OF REGULATORY AGENCI ES, PUBLI C SAFEGUARDS, REPAIR OF THE REMEDI AL TECHNOLOGY, OR
CLEANUP CF THE ENVI RONMVENTAL MEDI UM

THE UNCERTAI NTI ES OF HYDROGEOLOG C FLOW CONDI TI ONS AT THE MFDS (AS DI SCUSSED IN THE Rl REPORT
FOR THE MFDS AND SECTION 5.1.2 - GEOLOGY AND GROUND WATER OF TH S DOCUMENT), AS WELL AS THE
UNCERTAI NTI ES RELATED TO THE | MPACT OF THE LEACHATE EXTRACTI ON OPERATI ONS ON THE HYDROGEOLOG C
FLOW CONDI TI ONS, NECESSI TATE FURTHER EVALUATI ON OF DATA | N ORDER TO ASSESS THE NECESSI TY AND
LI KELY EFFECTI VENESS OF A HORI ZONTAL FLOW BARRI ER.  SUFFI Cl ENT DATA SHOULD BE AVAI LABLE FROM THE
TRENCH DEWATERI NG PROGRAM | NFCRIVATI ON CONTAI NED | N THE COWONVWEALTH S HI STORI CAL LEACHATE
LEVEL DATABASE, THE | NFI LTRATI ON MONI TORI NG SYSTEM GROUND WATER MONI TORI NG AND THE GROUND
WATER MCDELI NG PROGRAM TO DETERM NE THE NECESSI TY OF A HORI ZONTAL FLOW BARRI ER BEFORE CR I N
CONJUNCTI ON W TH THE FI RST FI VE YEAR REVIEW | F STATI STI CAL ANALYSI S OF TRENCH DATA (TO

I NCLUDE WATER LEVEL DATA, REGRESS|I ON SLOPES, ETC.) | NDI CATES THAT LATERAL RECHARGE OF THE

DI SPOSAL TRENCHES | S OCCURRI NG, A HORI ZONTAL FLOW BARRI ER W LL BE I NSTALLED TO CURTAI L GROUND
WATER RECHARGE OF THE DI SPOSAL TRENCHES. THE NECESSI TY, LOCATIQN, DEPTH, AND EXTENT OF THI S
HORI ZONTAL FLOW BARRI ER W LL BE DETERM NED THROUGH GROUND WATER MCDELI NG AND REVI EW OF

H STORI CAL SI TE MONI TORI NG DATA.

TWO TYPES OF HORI ZONTAL FLOW BARRI ERS WERE EVALUATED I N THE FEASI Bl LI TY STUDY, AS DI SCUSSED I N
SECTION 7.2.2.2 (HOR ZONTAL FLOW BARRI ERS OF TH S DOCUMENT), AND | LLUSTRATED | N FI GURES 22
THROUGH 24; A NORTH CUTOFF WALL AND A LATERAL DRAI N CUTOFF WALL. THE TYPE OF HORI ZONTAL FLOW
BARRI ER | NSTALLED AT THE SITE WLL BE ONE CF THE TWD DESCRI BED BARRI ERS CR ANOTHER DESI GN
DETERM NED TO BE SUFFI Cl ENT FOR PREVENTI ON OF LATERAL | NFI LTRATI ON.

THE DECI SI ONS AS TO WHETHER AND WHAT TYPE OF HORI ZONTAL FLOW BARRI ER TO CONSTRUCT W LL BE MADE
BY EPA, I N CONSULTATI ON W TH THE COMMONVWEALTH OF KENTUCKY.



10.3 FINAL CLOSURE PERI OD

THE END OF THE | NTERI M MAI NTENANCE PERI OD AND THE BEG NNI NG CF THE FI NAL CLOSURE PERICD I S

DEFI NED AS THE TI ME WHEN SUBSI DENCE OF THE TRENCHES HAS NEARLY CEASED AND FI NAL CAP | NSTALLATI ON
CAN BEGN. THE CRITER A FOR DETERM NI NG WHEN THI S TI ME HAS COVE COULD | NCLUDE SUCH FACTORS AS
ACCEPTABLE VO D FRACTI ON, DEFI NED RATE CF M NI MAL SUBSI DENCE, DEFI NED BACKFI LLI NG RATE TO

MAI NTAI N DESI GN GRADE, ETC. EPA, I N CONSULTATI ON WTH THE COWONWEALTH, W LL DETERM NE THE
ACCEPTABLE SUBSI DENCE CRI TERI A DURI NG REMEDI AL DESI GN ANDY OR DEVELCOPMVENT OF THE | NTERI M SI TE
MANAGEMENT PLAN

THE FOLLOW NG ACTI VI TIES WLL BE UNDERTAKEN DURI NG THE FI NAL CLOSURE PERI OD:

. WASTE BURI AL

. I NSTALLATI ON OF FI NAL CAP

. I NSTALLATI ON COF PERVANENT SURFACE WATER CONTROL FEATURES
. I NSTALLATI ON CF SURFACE MONUMENTS

PRI OR TO I NSTALLATI ON OF THE FI NAL CAP, CONTAM NATED MATERI ALS AT THE SITE WLL BE BURIED IN A
NEW DI SPOSAL TRENCH ON-SI TE.  THESE MATERI ALS COULD | NCLUDE SCLI DI FI ED LEACHATE, LEACHATE
STORAGE TANKS, AND ON-SI TE BU LDI NGS WH CH W LL BE DEMOLI SHED DURI NG FI NAL REMEDI ATI O\

BECAUSE THE SELECTED REMEDY | NVOLVES DI SPCSAL OF A RCRA LI STED HAZARDQUS WASTE, THE RCRA

SUBTI TLE C CLOSURE STANDARDS ARE APPLI CABLE TO THE MFDS. CONSEQUENTLY, THE FI NAL CAP WLL BE
DESI GNED AND CONSTRUCTED TO PROMOTE DRAI NAGE, M NIM ZE ERCSI ON OF THE COVER, AND PROVI DE

LONG TERM M NI M ZATI ON OF M GRATION OF LIQUDS. THE DESIGN CRITERIA AND ALLOMBLE SO L LCSS FOR
THE FI NAL CAP WLL CONFORM AT A MNIMUM TO THE STANDARDS ESTABLI SHED I N EPA' S " COVER FOR
UNCONTRCLLED HAZARDQOUS WASTE SI TES', EPA/540/2 - 85/002 (USEPA, 1985).

THE TRENCH DI SPCSAL AREA AND APPROPRI ATE AREAS CONTI GUQUS THERETO W LL BE COVERED BY AN

ENG NEERED SO L CAP WTH A SYNTHETIC LINER I T IS EXPECTED THAT TH S CAP, AS DESCRI BED I N TABLE
33, WLL CONSIST OF (FROM TCP TO BOTTOM AN I NI TI AL LAYER OF COVPACTED SO L PLACED OVER THE

EXI STING TRENCH COVER, A TWO FOOT THI CK CLAY LAYER, AN 80 ML (OR SUFFI CI ENTLY SIM LAR) THI CK
SYNTHETI C LI NER, A GECTEXTI LE FABRI C LAYER, A ONE- FOOT- TH CK DRAI NAGE LAYER, A GEOTEXTI LE FABRI C
LAYER, AND A TWO FOOT THI CK SO L LAYER SUPPCRTI NG A VEGETATI VE COVER. THE COWACTED CLAY LAYER
WLL HAVE A PERVEABILITY OF 1 X (10-7) (0.1 FEET/ YEAR) OR LESS.

THE FI NAL CAP WLL BE CONSTRUCTED PRI MARI LY OF NATURALLY OCCURRI NG MATERI ALS THAT ARE STABLE I N
THE MAXEY FLATS ENVI RONMVENT. TO PROVI DE ADDI TI ONAL PROTECTI ON AGAI NST VERTI CAL | NFI LTRATI ON OF
WATER AND TO PROVI DE ADDI TI ONAL DURABI LI TY DURI NG THE FI RST FEW DECADES FOLLOW NG | NSTALLATI ON,
SOVE SYNTHETI C VMATERI ALS WLL BE | NTEGRATED W THI N THE MULTI - LAYERED STRUCTURE CF THE FI NAL CAP.
THE ENG NEERED SO L CAP W TH SYNTHETI C LI NER, WHEN | NSTALLED, W LL PROVI DE AN EFFECTI VE BARR ER
AGAI NST VERTI CAL | NFI LTRATI ON OF WATER. THE CAP SHOULD LAST FOR A LONG PERIOD OF TIME | F (A)
REPAI RS ARE PERFORVED PROVPTLY, AS NEEDED, DURI NG THE FI RST FEW DECADES FOLLOW NG | NSTALLATI ON,
AND (B) M NOR CUSTCDI AL MAI NTENANCE |'S PROVI DED. THE CAP WLL DI RECT PERCOLATI NG WATER AVWAY
FROM THE DI SPCSED WASTE BY DRAI NAGE LAYERS AND | TS SLOPED DESI GN.  THE MULTI - LAYER CONSTRUCTI ON
W LL RESI ST DEGRADATI ON THROUGH GECLOG CAL PROCESSES AND BI OTI C ACTIVITY. ADDI TI ONALLY, THE
SEEDED TOPSO L LAYER W LL ENHANCE EROCSI ON CONTRCL. ERCSI ON CONTRCL W LL BE AN | NTEGRAL
COVPONENT OF THE FI NAL CAP DESI GN. CAP ERCSI ON, HI LLSLCPE ERCSI ON, AND RATES OF SURFACE WATER
RUNCFF TO DOMNSLOPE AREAS W LL BE CONSI DERED DURI NG FI NAL CAP DESI G\

EFFECTI VE, PERVANENT SURFACE WATER CONTRCL SYSTEMS W LL ALSO BE | NSTALLED TO LI M T | NFI LTRATI ON
AND CONTROL SURFACE WATER RUNCFF AND M NI M ZE HI LLSLOPE AND CAP ERCSI ON TO THE EXTENT

PRACTI CABLE. AFTER THE FI NAL CAP IS CONSTRUCTED, CHANNELS AND DRAI NAGE DI TCHES CARRYI NG STORM
WATER RUNOFF FROM THE SI TE WLL BE | MPROVED TO ENSURE STABI LI TY FOR RUNCFF EVENTS UP TO THAT



VWH CH WOULD RESULT FROM A 100- YEAR, 24-HOUR STORM I T IS EXPECTED THAT A SI GNI FI CANT AMOUNT OF
RESEARCH DATA AND | NFORVATI ON ON NEW TECHNOLOG ES W LL BE DEVELOPED THROUGHOUT THE | NTERI M

MAI NTENANCE PERI GD.  THUS, THE DESI GN OF THE FI NAL CAP AND SURFACE WATER CONTROL FEATURES MNAY
REFLECT THESE TECHNOLOG CAL ADVANCES.

THE MONI TORI NG AND SURVEI LLANCE PROGRAM ESTABLI SHED IN THE I NI TI AL CLOSURE PERI CD, WLL

CONTI NUE TO ENSURE COWPLI ANCE W TH STATE AND FEDERAL REGULATI ONS, TO ENSURE THE REMEDY | S
MEETI NG THE REMEDI AL ACTI ON OBJECTI VES, AND TO ENSURE THAT THE REMEDY CONTI NUES TO PROVI DE
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.  SURFACE MONUMENTS W LL BE ERECTED AT THE SI TE
TO NOTI FY PERSONS OF THE PRESENCE OF SI TE CONTAM NANTS AND THE DANGERS POCSED BY SI TE

CONTAM NANTS | F THE SITE | S Dl STURBED.

10. 4 CUSTCDI AL MAI NTENANCE PERI CD

AFTER THE FI NAL CAP HAS BEEN CONSTRUCTED, THE CUSTODI AL MAI NTENANCE PERIOD WLL BEG N THE
FOLLON NG ACTIVI TIES WLL BE PERFORMED DURI NG THE CUSTODI AL NMAI NTENANCE PERI CD

. MONI TORI NG AND SURVEI LLANCE
. FI VE YEAR REVI EV6

THE MONI TORI NG AND SURVEI LLANCE PROGRAM W LL CONTI NUE TO BE | MPLEMENTED AT THE SITE. THE
FREQUENCY OF MONI TORI NG ACTI VI TI ES DESCRI BED FOR THE | NTERI M VAl NTENANCE PERI GD W LL LIKELY BE
REDUCED DURI NG THE CUSTODI AL MAI NTENANCE PERI CD DUE TO THE PRESUMED REDUCTI ON OF WATER

I NFI LTRATI ON | NTO THE TRENCHES (I|.E., REDUCED CONTAM NANT MOBI LI TY) AND REDUCED RADI ONUCLI DE
ACTIVITY. SITE MONI TORI NG AND SURVEI LLANCE WLL BE CARRI ED QUT I N PERPETU TY. MAI NTENANCE
ACTIVITIES WLL BE CARRI ED QUT, AS NECESSARY, TO PRESERVE THE | NTEGRI TY OF THE REMEDY.

THE CUSTODI AL MAI NTENANCE PERICD WLL I NI TI ATE THE | NSTI TUTI ONAL CONTROL PERI OD VWHI CH MUST BE
MAI NTAI NED FOCR AT LEAST 100 YEARS FOLLOW NG COVPLETI ON OF THE SI TE CLOSURE AS REQUI RED BY 902
KAR 100: 022 AND 10 CFR PART 61 FOR ALL LOWLEVEL RADI QACTI VE WASTE DI SPCSAL SITES. I N

ADDI TI ON, THE PERPETUAL NMAI NTENANCE FUND W LL ENSURE THAT | NSTI TUTI ONAL CONTROL ACTI VI TI ES,

I NCLUDI NG FENCI NG AND OTHER ACTI VI TIES TO CONTROL ACCESS TO THE MFDS, PERI CDI C SURVEI LLANCE,
CUSTODI AL CARE, AND FI LI NG OF NOTI CES, SURVEY PLATS, AND DEED RESTRI CTI ONS W TH THE APPROPRI ATE
AUTHORI TIES, WLL ACCOWPLI SH THE GOAL OF PREVENTI NG | NADVERTENT | NTRUSI ON ONTO THE MFDS AND
PROVI DI NG OF CUSTODI AL CARE | N PERPETUI TY. THE FUND WLL ALSO PROVI DE FOR CCOLLECTI ON AND
ANALYSI S OF SAMPLES AND DATA.

#SD
11. 0 STATUTCRY DETERM NATI ONS

UNDER I TS LEGAL AUTHORI TI ES, THE US EPA'S PRI MARY RESPONSI BI LI TY AT SUPERFUND SI TES IS TO
UNDERTAKE REMEDI AL ACTI ONS THAT ACHI EVE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.
I N ADDI TI ON, SECTI ON 121 OF CERCLA ESTABLI SHES SEVERAL OTHER STATUTCRY REQUI REMENTS AND
PREFERENCES. ONE OF THE REQUI REMENTS SPECI FI ES THAT, WHEN COWMPLETE, THE SELECTED REMEDI AL
ACTION FOR TH'S SI TE MJST COVPLY W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE STANDARDS

ESTABLI SHED UNDER FEDERAL AND STATE ENVI RONMVENTAL LAWS UNLESS A STATUTCRY WAI VER |'S JUSTI FI ED.
THE SELECTED REMEDY ALSO MUST BE COST EFFECTI VE AND MUST UTI LI ZE PERVANENT SCLUTI ONS AND
ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT
PRACTI CABLE. FI NALLY, THE STATUTE | NCLUDES A PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT
TECHNOLOG ES THAT PERVANENTLY AND S| GNI FI CANTLY REDUCE THE VOLUME, TOXICITY, OR MXBILITY COF
HAZARDQUS WASTES AS THEI R PRI NCl PAL ELEMENT. THE FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED
REMEDY MEETS THESE STATUTORY REQUI REMENTS.

11.1 PROTECTI ON OF HUVMAN HEALTH AND THE ENVI RONVENT



PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONMVENT W LL BE ACH EVED THROUGH THE TREATMENT,
CONTAI NVENT, ENG NEERI NG AND | NSTI TUTI ONAL CONTROL COVPONENTS OF THE SELECTED REMEDY.

BASED UPON THE SI TE RI SK ASSESSMENT, UNLESS REMEDI AL ACTI ON | S TAKEN, EXPOSURE TO DRI NKI NG
WATER, SURFACE WATER, SO L AND SEDI MENTS AT, AND IN CLOSE PROXIM TY TQ THE SITE IN THE FUTURE
WOULD PCSE AN UNACCEPTABLE RI SK TO HUMAN HEALTH. THE RI SK ASSESSMENT ESTI MATES THAT THE RI SK
FROM ALL COMBI NED ON- SI TE PATHWAYS AT THE MFDS, |F NO ACTION IS TAKEN, COULD APPROACH 1 (I.E.,
ONE ADDI TI ONAL CASE OF FATAL CANCER FOR EACH PERSON WHO WOULD RESIDE ON-SITE). THE R SK
ASSESSMENT ESTI MATES THAT THE RI SK FROM ALL COMBI NED OFF- SI TE PATHWAYS AT THE MFDS, | F NO ACTI ON
IS TAKEN, COULD APPRCACH 6 X (10-2) (I.E., SI X ADDI TI ONAL CASES OF FATAL CANCER FOR EVERY 100
PERSONS ENGAG NG | N THE OFF- SI TE EXPOSURE PATHWAYS AS DESCRI BED I N SECTION 6 OF THI S DOCUMENT) .
THE SELECTED REMEDY W LL REDUCE THESE RISKS TOA RISK OF 1 X (10-4) OR LESS. EPA DEEMs A R SK
OF (10-4) TO BE GENERALLY PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.

THE EXTRACTI ON, SCLI DI FI CATI ON, AND RE- DI SPCSAL OF TRENCH LEACHATE W LL SI GNI FI CANTLY REDUCE THE
MOBI LI TY OF RADI ONUCLI DES. I NI TIAL AND FI NAL CAPS W LL SI GN FI CANTLY REDUCE THE AMOUNT OF

VERTI CAL | NFI LTRATI ON | NTO THE DI SPCSAL TRENCHES, THEREBY M NI M ZI NG THE PRODUCTI ON OF LEACHATE,

THEREBY M NI M ZI NG THE M GRATI ON OF SI TE CONTAM NANTS | NTO THE ENVI RONMVENT.  SURFACE WATER

DRAI NACE | MPROVEMENTS W LL HELP MAI NTAIN THE | NTEGRI TY OF THE REMEDY BY CONTROLLI NG THE RATE OF

SITE ERCSION.  SITE MONI TORI NG AND VAl NTENANCE AND | NSTI TUTI ONAL CONTRCLS, FUNDED AND CONDUCTED

I'N PERPETUI TY, WLL PREVENT UN NTENDED USE OF THE SITE, M N M ZE THE AMOUNT OF EXPCSURE TO SI TE

CONTAM NANTS, AND MAI NTAIN THE | NTEGRI TY OF THE REMEDY.

THERE ARE NO SHORT- TERM THREATS ASSOCI ATED W TH THE SELECTED REMEDY THAT CANNOT BE READI LY
CONTROLLED. I N ADDI TI O\, NO ADVERSE CROSS- MEDI A | MPACTS ARE EXPECTED FROM THE REMEDY.

11.2 COWPLI ANCE W TH ARARS

THE SELECTED REMEDY WLL COWPLY W TH ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
(ARARS) EXCEPT FOR THE RCRA LAND DI SPOSAL RESTRI CTI ONS WHI CH ARE BEI NG WAI VED PURSUANT TO CERCLA
SECTI ON 121(D). ARARS | DENTI FI ED FOR THE MFDS ARE PRESENTED I N SECTION 8.0 OF TH S DOCUMENT.

11.3 COST EFFECTI VENESS

THE SELECTED REMEDY PROVI DES OVERALL EFFECTI VENESS I N PROPORTION TO I TS COST. ALTERNATIVE 5 IS
THE LEAST COSTLY OF THE SEVEN ALTERNATI VES THAT UNDERVENT A DETAI LED ANALYSIS, WTH THE
EXCEPTI ON OF THE NO ACTI ON ALTERNATI VE.

11. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNCOLOG ES OR RESOURCE
RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE AND STATUTCORY PREFERENCE FOR TREATMENT
AS A PRI NCI PLE ELEMENT.

EPA AND THE COMMONVEALTH OF KENTUCKY HAVE DETERM NED THAT THE SELECTED REMEDY REPRESENTS THE
MAXI MUM EXTENT TO WH CH PERVANENT SCLUTI ONS AND TREATMENT TECHNCLOG ES CAN BE UTI LI ZED IN A
COST- EFFECTI VE MANNER FOR THE FI NAL SOURCE CONTRCL REMEDY AT THE MAXEY FLATS DI SPCSAL SI TE.  OF
THE ALTERNATI VES EVALUATED AND PRESENTED I N TH S DECI SI ON DOCUMENT, EPA AND THE COMMONVEALTH
HAVE DETERM NED THAT THI S SELECTED REMEDY PROVI DES THE BEST BALANCE OF TRADECFFS | N TERMVB OF
LONG TERM EFFECTI VENESS AND PERVANENCE, REDUCTION IN TOXICI TY, MOBILITY, CR VOLUVE ACH EVED
THROUGH TREATMENT, SHORT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY, COST, ALSO CONSI DERI NG THE
STATUTORY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT AND CONSI DERI NG STATE AND COVWUN TY
ACCEPTANCE.

WH LE THE SELECTED REMEDY DCES NOT REDUCE THE VOLUME OF WASTE PRESENT AT THE SI TE, OR OFFER
TREATMENT AS A PRI NCI PAL ELEMENT, ALTERNATIVE 5 DCES ADDRESS THE PR MARY THREAT ASSOCI ATED W TH



THE SI TE; THAT OF THE M GRATI ON OF CONTAM NATED LEACHATE | NTO THE ENVI RONMVENT. THE SELECTED
REMEDY W LL ACH EVE A REDUCTI ON CF THE MBI LI TY OF THE CONTAM NATED LEACHATE THROUGH

SOLI DI FI CATI ON AND PREVENTI ON OF THE GENERATI ON COF NEW LEACHATE, AND WLL M N M ZE ERCSI ON TO
THE EXTENT PRACTI CABLE TO PRESERVE THE | NTEGRI TY OF THE REMEDY. THE INITI AL AND FI NAL CAPS,
SURFACE WATER CONTRCOL FEATURES, MONI TORI NG AND MAI NTENANCE COVPONENTS, AND OTHER ENG NEERI NG
FEATURES, AS WELL AS | NSTI TUTI ONAL CONTRCLS W LL REDUCE OR CONTRCL SITE RI SKS TO THE EXTENT
PRACTI CABLE.

TREATMENT OF SI TE WASTES IS NOT PRACTI CABLE AT THE MFDS DUE TO THE NATURE AND VOLUME OF WASTE

I N\VOLVED. EXCAVATI ON AND OFF-SI TE DI SPCSAL ARE NOT FEASI BLE AT THE MFDS DUE TO THE LACK COF

FACI LI TI ES THAT COULD ACCEPT THE VOLUME AND ACTIVITY OF THE WASTE PRESENT AT THE MFDS AND THE
GREATER RI SK TO HUVAN HEALTH AND THE ENVI RONMVENT WH CH WOULD BE ASSOCI ATED W TH SUCH ACTI VI Tl ES.
FURTHERMORE, EXCAVATI ON OF SI TE WASTES WOULD NOT ACH EVE THE COVMMONWEALTH S APPLI CABLE

REQUI REMENT - 902 KAR 100: 015, WH CH REQUI RES EXPOCSURES TO BE KEPT TO "AS LOW AS REASONABLY
ACHI EVABLE".



#TA
TABLE 1

ACREAGE- TABULATI ON FOR THE AREA
WTH N 2.5 M LES OF THE MFDS

PERCENTACE CF PRI MARY

LAND USE TOTAL ACRES STUDY AREA
RESI DENTI AL 132 1.0
OTHER URBAN OR 44 0.3
BU LT UP LAND
CROPLAND AND PASTURE 4, 885 39.6
BRUSH COVERED LAND 167 1.3
EVERGREEN FOREST LAND 254 2.1
DECI DUQUS FOREST LAND 597 4.8
M XED FOREST LAND 6, 128 49. 6
STREANS 161 1.3
PRI MARY STUDY AREA 12, 368 100
TABLE 7

RESULTS OF RCRA ANALYSES FOR TRENCH LEACHATE

TRENCH SULFI DE | GNI TABI LI TY
SUVP PH SCREEN SCREEN
7-2 7.50 NEG NEG
7-9 7.83 NEG NEG
19S- 6 7.32 NEG NEG
19S- 7 7.33 NEG NEG
19S-8 7.66 NEG NEG
26-2 7. 80 NEG NEG
26-3 8.03 NEG NEG
27-5 5.07 NEG NEG
32-9 7.83 NEG NEG
32-9 (D) 7.89 NEG NEG
32-E 8. 49 NEG NEG
35- 4 8.05 NEG NEG
35-6 8. 24 NEG NEG
35-8 8. 65 NEG NEG
40- 14 7.57 NEG NEG
40-17 8. 14 NEG NEG

NEG - NEGATI VE RESULTS
D - DUPLI CATE SAMPLE

NOTE: ORGANI C AND | NORGANI C ANALYSES PERFORMVED ON THE TRENCH LEACHATE
SAMPLES | NDI CATED THAT EP TOXI CI TY TEST RESULTS WOULD BE NEGATI VE.



TABLE 11

RESULTS OF RCRA ANALYSES FOR GROUND WATER

SULFI DE | GNI TABI LI TY

VELL PH SCREEN SCREEN
ESI -2 8.13 NEG NEG
ESI -3 8.04 NEG NEG
ESI-3 (D) 8.08 NEG NEG
ESI - 4 7.61 NEG NEG
ESI -8 7.20 NEG NEG
ESI - 12 8. 00 NEG NEG
ESI - 14 6. 85 NEG NEG
ESI - 16 NA NA NA
ESI - 19 8. 02 NEG NEG
ESI - 24 7.26 NEG NEG

UA- 4 6.77 NEG NEG

UB- 2 7.25 NEG NEG

NEG - NEGATI VE RESULTS
NA - NOT ANALYZED
D - DUPLI CATE SAMPLE

NOTE: CORGANI C AND | NORGANI C ANALYSES PERFORMED ON THESE SAMPLES
| NDI CATED THAT EP TOXI CI TY TEST RESULTS WOULD BE NEGATI VE.



RADI ONUCLI DE

TR TI UM
K- 40
CS- 137
RA- 226
TH- 232
U 238
CO 60

TABLE 12

CONCENTRATI ON RANGES OF RADI ONUCLI DES IN SO L
( CONCENTRATIONS | N PCI/ M LI LI TER OR PCl / GRAM

BACKGROUND
sSaL (A

LT 10 (B)
20. 0-26. 0
LT 0.1
0. 80- 1. 10
1.10-1. 40
LT 2.0
LT 0.1

FOOD CRCP
STUDY AREA

LT 10
7.0-22.0
L

T 0.
LT O.

A - DANI EL BOONE NATI ONAL FOREST

B - ONE BACKGROUND TRI TI UM ANALYSI S DI SCOUNTED BY LABCRATCRY REVI EW

HAND AUCER
SA LS

LT 10-560, 000

LT 1.0-31.0
LT 0.1-0.80
LT 0.1-9.40

0.50-1.80
LT 2.0-14.0
LT 0.1-0.3

(SAMPLE BK-3, SEE APPENDI X B, SECTION 4.2.1 OF R REPCRT)

CONCENTRATI ON RANGES OF ORGANI C CHEM CALS | N SO L SAMPLES
( CONCENTRATI ONS | N PPB)

CHEM CAL

METHYLENE
CHLORI DE
CHLORCFORM
TOLUENE
ACETONE

2- BUTANONE
DI - N- OCTYL
PHTHALATE

D ELDRI' N
PHENANTHRENE
FLUCRANTHENE
PYRENE

BACKGROUND
sSaL (A

LT 5
LT 5
5J-35
LT 10
LT 10

LT 330
LT 16

LT 330
LT 330
LT 330

TABLE 13

FOOD CRCP
STUDY AREA

LT 5
LT 5
7-180
LT 10
LT 10

LT 330
LT 16-290
LT 330
LT 330
LT 330

A - DANI EL BOONE NATI ONAL FOREST

B - ESTI MATED VALUE DUE TO THE DETECTOR S RESPONSE BEI NG OQUTSI DE OF THE

DETECTOR S LI NEAR RANGE

HAND AUCGER
SA LS

LT 5-6

LT 5

LT 5-250 (B)
LT 10-36 (J)
LT 10

LT 330
LT 16
LT 330
LT 330
LT 330

J - ESTI MATED VALUE BECAUSE OF EXCEEDI NG A DATA VALI DATI ON

CRI TERI ON, OR BELOWDETECTION LIM T DUE TO LABCRATCRY SAMPLE DI LUTI ON



TABLE 16

RESULTS OF RCRA ANALYSES FOR SO L WATER

DATE | GNI TABI LI TY
SAVPLED PH SULFI DE SCREEN SCREEN
WP- 1 03/ 07/ 88 7.39 NEG NEG
W-1 (D)  03/07/88 7.44 NEG NEG
WP- 1 04/ 19/ 88 6. 40 NEG NEG
WP- 1D 04/ 19/ 88 6. 30 NEG NEG

D - DUPLI CATE SAMPLE
NEG - NEGATI VE RESULTS

NOTE: CORGANI C AND | NORGANI C ANALYSES PERFORMED ON THESE SAMPLES
| NDI CATED THAT EP TOXI CI TY TEST RESULTS WOULD BE NEGATI VE.



TABLE 17

CONCENTRATI ON RANGES CF RADI ONUCLI DES | N SURFACE WATER

( CONCENTRATIONS | N PCI / M LI LI TER)

BACKGROUND (A)  DOWNSTREAM SI TE AREA MFDS
SURFACE WATER  OF SI TE AREA STREAMS  PONDS AND VEEI R
TRITIUM LT 10-40 (B) LT 10-31 (B) LT 10- 30 LT 10- 60
K- 40 LT 1.0 LT 1.0 LT 1.0 LT 1.0
CS- 137 LT 0.1 LT 0.1 LT 0.1 LT 0.1
RA- 226 LT 0.1 LT 0.1-0.29 LT 0.1 LT 0.1
TH 232 LT 0.2 LT 0.2 LT 0.2 LT 0.2
U 238 LT 2.0 LT 2.0 LT 2.0 LT 2.0
O 60 LT 0.1 LT 0.1 LT 0.1 LT 0.1

A - DANIEL BOONE NATI ONAL FOREST AND STREAM SAMPLI NG STATI ON A (UPSTREAM OF SI TE AREA).

B - H GH VALUE SUSPECT, SEE APPENDI X E, SECTION 4.1 OF MFDS R REPCRT FOR DI SCUSSI ON.

RADI ONUCLI DES

HYDROGEN- 3 ( TRI TI UV)

CARBON- 14
COBALT- 60
STRONTI UM 90
TECHNETI UM 99
| ODI NE- 129
CESI UM 137
RADI UM 226
THORI UM 232
PLUTONI UM 238
PLUTONI UM 239
AMVERI CI UM 241

TABLE 23
| NDI CATCR CONTAM NANTS
NON- RADI ONUCLI DES

ARSEN C

BENZENE

Bl S(2- ETHYLHEXYL) PHTHALATE
CHLOROBENZENE
CHLOROFORM

1, 2- DIl CHLORCETHANE
LEAD

NI CKEL

TCALUENE

TRl CHLOROETHYLENE
VI NYL CHLORI DE



TABLE 24
OFF-SI TE (NON- | NTRUDER) PATHWAYS

WELL WATER PATHWAY -- | NVOLVES THE MOVEMENT OF CONTAM NANTS IN GROUND WATER TO THE

HI LLSI DES ADJACENT TO THE SI TE AND | NTO THE SURFACE WATER SYSTEM MOVI NG DOM THE

H LLSIDES. AT THE BOTTOM OF THE HI LLSI DES, THE CONTAM NATED RUNCFF RECHARGES THE

ALLUWVI UM (SO LS). A VELL | S EXCAVATED | N THE CONTAM NATED ALLWI UM AND A FAM LY USES THE
WELL AS A SOURCE OF DRI NKI NG WATER

SURFACE WATER PATHWAY -- I N TH S PATHWAY, CONTAM NANTS MOVE OFF-SI TE | N GROUND WATER AND
ENTER THE SURFACE WATER SYSTEM THE STREAM WATER | S THEN USED AS A DRI NKI NG WATER AND

I RRI GATI ON SQURCE FOR BEEF AND M LK COAS AND THEI R FORAGE. HUVANS THEN | NGEST THE AN VAL
PRODUCTS.

SO L ERCSI ON PATHWAY -- TH S PATHWAY ACTUALLY IS A COVBI NATI ON OF PATHWAYS. I T | NVOLVES
THE RESUSPENSI ON IN AIR OF SO L PARTI CLES CONTAM NATED W TH RADI ONUCLI DES AND THE WASHI NG
OF SO L INTO THE SURFACE WATER I T IS ASSUMED THAT THE TRENCHES OVERFLOW W TH

CONTAM NATED LI QUIDS. DRY CONTAM NATED SO L I'S THEN SUSPENDED I N AIR AND CARRI ED TO A
PERSON AND | NHALED OR WASHED AVAY I N RUNCFF. ALSO, CROPS ARE GROM IN THE ALLUM UM
CONTAM NATED BY SURFACE RUNOFF. A PERSON | NGESTS CONTAM NATED FARM PRCDUCTS AND | S
EXPOSED TO EXTERNAL RADI ATI ON.

SEDI MENT PATHWAY -- | NVOLVES THE MOVEMENT OF CONTAM NANTS | N GROUND WATER TO THE HI LLSI DES
ADJACENT TO THE SI TE AND | NTO THE SURFACE WATER SYSTEM ( STREAVS). AS THE CONTAM NATED
SURFACE WATER MOVES THROUGH THE STREAM BED, SOME OF THE CONTAM NANTS ADHERE TO THE SA LS
IN THE STREAM BED. THROUGH THE COURSE OF PLAY | N THE STREAM BEDS, A CHI LD | NGESTS THE
CONTAM NATED SA LS.

DEER PATHWAY -- CONTAM NATED WATER MOVES THROUGH THE GROUND WATER SYSTEM TO THE H LLSI DES
ADJACENT TO THE SITE. UPON REACHI NG THE H LLSI DE, THE CONTAM NATI ON | S | NCORPORATED | NTO
PLANTS. THE CONTAM NATED PLANTS ARE THEN EATEN BY DEER FORAG NG ON THE HI LLSLOPES. ALSQ,
THE DEER DRI NK CONTAM NATED WATER FROM THE STREAMS. THE CONTAM NANTS ARE THEN

| NCORPCRATED | NTO THE MEAT OF THE DEER. A HUNTER KI LLS THE DEER AND | NGESTS THE MEAT.

EVAPOTRANSPI RATI ON PATHWAY -- TH S PATHWAY | N\VOLVES THE UPTAKE OF CONTAM NATED LI QUI D I NTO
PLANTS; THE LI QU DS ARE RELEASED FROM THE PLANTS TO THE ENVIRONMENT. TRITIUM IS THE ONLY
CONTAM NANT TO MOVE BY TH S PATHWAY. ONCE RELEASED TO THE AIR, THE TRI TI UM COULD BE

| NCORPCRATED | NTO FOOD AND DRI NKI NG WATER SCURCES OR DI RECTLY | NHALED BY A HUMAN

TRENCH SUWP PATHWAY -- THI S PATHWAY | NVOLVES THE ESCAPE OF TRI TI ATED WATER FROM TRENCHES
VI A TRENCH SUVMPS AND CRACKS IN THE TRENCH CAP. A PERSON THEN | NHALES THE CONTAM NATED
AR



TABLE 25

ERCSI ON PATHWAYS

PATHWAY DOSE ( MREM YEAR)
EXTERNAL EXPOSURE 160
DRI NKI NG WATER 440
VEGETABLES 11
M LK 1.4
NEAT 1.9
TABLE 27

EFFECTI VE DOSE EQUI VALENTS ( MREM HOUR)
FOR TRANSI ENT | NTRUDER

1 2 3 4
YEARS DI RECT GAMVA RESUSPENS| ON
DECAY WASTE saL | NHALATI ON (1) | MVERSI ON ( 2)
0 4.5(E-04)  1.4(E+00) 1. 4( E- 01) 4. 9( E- 08)
10 1. 7(E-04) 1. 3( E+00) 1. 3(E- 01) 4. 5( E- 08)
20 9. 7(E-05)  1.3(E+00) 1. 3(E- 01) 4. 4( E- 08)
30 7.8(E-05)  1.3(E+00) 1. 3(E- 01) 4. 4( E- 08)
40 7.3(E-05)  1.3(E+00) 1. 3(E- 01) 4. 4( E- 08)
50 7.1(E-05)  1.3(E+00) 1. 3(E- 01) 4. 4( E- 08)
75 6.8(E-05)  1.2(E+00) 1. 3(E- 01) 4. 3( E-08)
100 6. 7(E-05)  1.2(E+00) 1. 3(E- 01) 4. 3( E-08)
200 6.4(E-05)  1.2(E+00) 1. 2(E- 01) 4. 3( E-08)
300 6. 1(E-05)  1.2(E+00) 1. 2(E- 01) 4. 3( E-08)
400 5.9(E-05)  1.2(E+00) 1. 2( E- 01) 4. 3( E-08)
500 5.6(E-05)  1.2(E+00) 1. 2( E- 01) 4. 2( E-08)

(1) - MAJOR CONTRI BUTORS ARE TH- 232 AND PU- 238
(2) - MAJOR CONTRI BUTCR | S TH- 232



TABLE 28

SUMVARY OF ALTERNATI VES
THAT UNDERVENT A DETAI LED ANALYSI S

ALTERNATI VE 1 NO ACTI ON

ALTERNATI VE 4  STRUCTURAL CAP/ DYNAM C COWPACTI OV HORI ZONTAL FLOW BARRI ER

ALTERNATI VE 5 NATURAL SUBSI DENCE/ | NI TI AL CAP AND FI NAL ENG NEERED SO L CAP W TH SYNTHETI C
LI NER/ HORI ZONTAL FLOW BARRI ER - " NATURAL STABI LI ZATI ON'

ALTERNATI VE 8 NATURAL SUBSI DENCE/ | MVEDI ATE ENG NEERED SO L CAP W TH SYNTHETI C
LI NER/ HORI ZONTAL FLOW BARRI ER

ALTERNATI VE 10 DYNAM C COVPACTI ON ENG NEERED SO L CAP W TH SYNTHETI C LI NER/ HORI ZONTAL FLOW
BARRI ER

ALTERNATI VE 11 TRENCH GROUTI NG ENG NEERED SO L CAP W TH SYNTHETI C LI NER/ HORI ZONTAL FLOW
BARRI ER

ALTERNATI VE 17 DYNAM C COVPACTI ON ENG NEERED SO L CAP/ HORI ZONTAL FLOW BARRI ER

TABLE 29

COST/ SCHEDULE SUMVARY FOR

REMEDI AL ALTERNATI VES
| MPLEMENTATI ON

ALTERNATI VE QosT (1) TIME (2)
1 $ 6,803,000 6 MONTHS
4 65, 507, 000 38 MONTHS
5 33, 553, 000 22 MONTHS (A)
35 - 100 YEARS (B)
10 MONTHS (C)
8 47, 407, 000 23 MONTHS
10 44, 328, 000 35 MONTHS
11 68, 859, 000 46 MONTHS
17 56, 554, 000 38 MONTHS

(1) COST ESTI MATES FOR THE ALTERNATI VES ARE PRESENT WORTH COSTS WHI CH | NCLUDE CAPI TAL COSTS
AND CPERATI ON AND NMAI NTENANCE COSTS.  ALL ALTERNATI VES ASSUME A 4 PERCENT DI SCOUNT RATE FCR
THE PURPOSE OF ALTERNATI VE COWPARI SON.  THE ACTUAL DI SCOUNT RATE USED TO ESTABLI SH THE
REMEDY TRUST FUND MAY DI FFER FROM THE 4 PERCENT DI SCOUNT RATE USED HERE.

(2) 1 NCLUDES DESI GN AND CONSTRUCTI ON TI ME.

(A THE INITIAL CLOSURE PERI OD WOULD BE COWMPLETED I N 22 MONTHS.

(B) THE | NTERI M MAI NTENANCE PERI CD WOULD COMMENCE UPON COMPLETI ON OF THE I NI TI AL CLOSURE
PERI CD AND WOULD TAKE APPROXI MATELY 35 TO 100 YEARS FOR COWVPLETI ON

(O A 10 MONTH FI NAL CLOSURE PERI CD WOULD FOLLOW THE | NTERI M VAl NTENANCE PERI OD.



TABLE 30

SUMVARY CF ACTI ON- SPECI FI C
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

APPLI CABLE

OCCUPATI ONAL SAFETY AND HEALTH
(CSHA) STANDARDS (29 CFR PARTS
1910 AND 1926, BOTH | N PART)

NATI ONAL EM SSI ON STANDARDS FOR
HAZARDOUS Al R POLLUTANTS
(40 CFR PART 61, SUBPART I)

KENTUCKY STANDARDS FCR PROTECTI ON
AGAI NST RADI ATI ON ( ALLOWABLE
DOSES | N RESTRI CTED AREAS)

(902 KAR 100: 020)

KENTUCKY STANDARDS FCR THE
DI SPOSAL OF RADI QACTI VE MATERI AL
(902 KAR 100: 021)

GENERAL KENTUCKY REQUI REMENTS
CONCERNI NG RADI OLOG CAL  SOURCES
(ALARA) (902 KAR 100: 015)

KENTUCKY HAZARDOUS WASTE
MANAGEMENT REGULATI ONS
(401 KAR CHAPTER 34, | N PART)

RESOURCE CONSERVATI ON' AND
RECOVERY ACT (RCRA) HAZARDOUS
WASTE MANAGEMENT STANDARDS
(40 CFR PART 268)

KENTUCKY FUG TI VE Al R EM SSI ONS
STANDARDS (401 KAR 63: 010)

RELEVANT AND APPRCPRI ATE

OCCUPATI ONAL SAFETY AND HEALTH
(OSHA) STANDARDS
(29 CFR 1926, |N PART)

FEDERAL STANDARDS FOR
PROTECTI ON AGAI NST RADI ATl ON

( ALLOMBLE DOSES | N RESTRI CTED
AREAS) (10 CFR PART 20)

FEDERAL LI CENSI NG REQUI REMENTS
FOR LAND DI SPCSAL OF
RADI OACTI VE WASTE (10 CFR PART 61)

KENTUCKY LI CENSI NG
REQUI REMENTS FOR LAND DI SPOSAL
OF RADI QACTI VE WASTE

(902 KAR 100: 022)

KENTUCKY SO L AND WATER
CONSERVATI ON REQUI REMENTS
(KRS 262)

RESOURCE CONSERVATI ON' AND
RECOVERY ACT ( RCRA)
HAZARDOUS WASTE MANAGEMENT
STANDARDS (40 CFR PART 264,
I N PART)



TABLE 31

SUMVARY COF CONTAM NANT- SPECI FI C
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

APPLI CABLE RELEVANT AND APPRCPRI ATE

KENTUCKY STANDARDS FOR PROTECTI ON  FEDERAL STANDARDS FOR

AGAI NST RADI ATI ON ( ALLOMBLE PROTECTI ON AGAI NST

DCSES | N UNRESTRI CTED AREAS) RADI ATI ON ( ALLOMBLE DOCSES
(902 KAR 100: 020, TABLE Il OF I N UNRESTRI CTED AREAS)

902 KAR 100: 025) (10 CFR PART 20. 105, .106

AND APPENDI X B, TABLE I1)

KENTUCKY SURFACE WATER QUALI TY AMBI ENT WATER QUALI TY CRI TERI A
STANDARDS (401 KAR 5:026 - :035) ( SECTI ON 304(A) (L) OF
THE CLEAN WATER ACT)

KENTUCKY HAZARDOUS WASTE KENTUCKY DRI NKI NG WATER
MANAGEMENT REGULATI ONS STANDARDS- MAXI MUM CONTAM NANT
(401 KAR 34:060, SECTI ON 5) LEVELS (401 KAR 6: 015)

FEDERAL DRI NKI NG WATER REGULATI ONS
- MAXI MUM CONTAM NANT LEVELS AND
MAXI MUM CONTAM NANT LEVEL GOALS
(40 CFR PARTS 141, 142 AND 143)

NATI ONAL EM SSI ON' STANDARDS
FOR HAZARDOUS Al R POLLUTANTS
(NESHAPS) (40 CFR PART 61.92)

KENTUCKY LI CENSI NG
REQUI REMENTS FOR LAND DI SPOSAL
OF RADI QACTI VE WASTE

(902 KAR 100: 022)

FEDERAL LI CENSI NG REQUI REVENTS
FOR LAND DI SPCSAL OF

RADI QACTI VE WASTE

(10 CFR PART 61.41)

FEDERAL STANDARDS FOR URANI UM
AND THORI UM M LL TAI LI NGS
(40 CFR PART 192)



TABLE 34
FI NAL CAP COVPONENTS
VECETATI VE COVER ERCSI ON CONTRCL

GEOTEXTI LE FABRIC. TH' S FABR C BENEATH THE UPPER SO L LAYER WLL KEEP SO L FI NES FROM
SETTLI NG I N THE DRAI NAGE LAYER AND, THUS, REDUCI NG THE EFFECTI VENESS COF THE DRAI NAGE LAYER

DRAI NACE LAYER TH' S WLL CONSI ST OF SUI TABLY GRADED CRUSHED ROCK WTH A M NI MUM
PERVEABI LI TY OF 1 X (10-3) CENTI METER/ SECOND; W LL PROVI DE A STABLE DRAI NAGE PATH TO
ERCSI ON CONTRCOL DRAI NS

GEOTEXTI LE FABRIC. TH' S FABRI C BETWEEN THE DRAI NAGE LAYER AND SYNTHETI C LI NER WLL PROTECT
THE LI NER FROM PUNCTURE DURI NG | NSTALLATI ON OF THE DRAI NACE LAYER

SYNTHETI C LINER W LL PROVI DE A BACKUP TO THE CLAY | NFI LTRATI ON BARRI ER FOR THE PURPCOSE COF
M N M ZI NG | NFI LTRATI ON OF WATER TO THE DI SPOSAL TRENCHES

TWD- FOOT- THI CK CLAY LAYER WLL PROVIDE A BARRIER WTH A PERVEABILITY OF 1 X (10-7)
CENTI METER/ SECOND OR LESS.

INNTIAL SOL LAYER WLL PROVI DE SUPPCRT AND ESTABLI SH THE DESI RED DESI GN GRADE FOR
SUBSEQUENT LAYERS



